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@ million new kw for growing West Coast steam capacity—75 
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Hydrojet and Hydrovac Systems have been 
installed in the Delaware Power & Light Com- 
pany’s new Edge Moor Power Station to provide 
efficient handling of the ashes and dust. This 
140,000-kw generating plant, located just out- 
side Wilmington, Delaware, was recently put 
into full and regular operation. 


The installation features two 600,000-Ib-per-hr 
three-drum radiant-type steam generating 
units, having dry hopper bottoms with shaded 


Delaware Power & Light Company's new Edge Moor Power Station near Wilmington, 
Delaware. In the background ts the recently-dedicated Delaware Memorial Bridge 


ash pits. Bottom ash is sluiced from the flooded 
ash pits once every shift, and is then pumped 
to a settling and dewatering basin outside the 
plant. Fly ash from the mechanical dust col- 
lectors and from the bases of the 220-foot 
stacks is removed pneumatically by a push- 
button-controlled Hydrovac System. 


Find out for yourself why these Systems are in 
the better plants of today and in the better 


, plans for tomorrow. Write for our latest bul- 


letins on ash and dust handling. 


THE ALLEN-SHERMAN-HOFF CO. 


Dept. A— 259 E. Lancaster Ave., Wynnewood, Pa. 


Offices and Representatives in Principal Cities 
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Link: Belt supplied this power plant with callin belt con- Receiving end of belt conveyor system, showing ‘on self- 
veyor system for unloading, storing and reclaiming coal. unloading coal into hopper. Another hepper and feeder 
handle barge coal. 


Plus LINK- BELT quality components... 
add up to your best bet in 


BELT CONVEYORS 


Whuar's your materials handling problem? Tonnage, distance 


SERIES 100 TROUGHED BELT IDLERS. or a combination of the two? Heavy or light materials? Large 
Strong, balanced integral rolls revolve lumps or fines? Continuous or intermittent operation? 

Whatever the conditions, you'll find the right answers at Link- 
tubsicnne. c - Belt. For Link-Belt designs conveyor systems to meet your require- 
ments. Backed by unmatched materials handling and power 
transmission experience, our conveyor specialists help you and 
your consultants get the right equipment in the right place. 


One Source—One Responsibility 


Link-Belt makes all the various elements — all types and sizes 
of idlers, takeups, pulleys, trippers, bearings and power trans- 
mission drives. Plus all related equipment — other types of con- 

veyors, feeders, elevators, car dumpers and shakers. 

loading points protects the belt by eb- And Link-Belt will build your supporting structures and en- 

sorbing the shock of heavy materials or closures . . . install the job completely. One source — one 

lumps delivered from above. responsibility. Every detail receives the proper attention to assure 
you an efficient, trouble-free, long-life conveying system. 

The next time you need belt conveyor engineering assistance, 
call the Link-Belt specialist in our office near you. 


oF 


LINKi@}BELT 


BELT-TRAINING IDLER for automatic BELT CONVEYOR’ EQUIPMENT 

belt positioning. The actuating rolls re- 

spond to slightest contact — quickly 

recede and center the belt to minimize _ LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, 
wear. Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, Springs (South 
Africa). Offices in Principal Cities. 12, 390-€ 
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You've either heard about or used the 
proven De Laval—IMO A313A pump. 
Now De Laval brings you the A313B 
IMO for a wide variety of oil handling 
applications for higher pressures. This 
quality-designed, quantity-produced 
pump saves you up to 40% in initial cost 
over other IMO models for pressures up 


to 275 psi. 


Note simplicity of unique IMO design—only 
three moving parts. IMO is reliable, quiet, 
pulsation-free, compact, excellent for high- 
speed operation. 


This new rotary positive displacement 
pump gives you all the advantages of the 
famous IMO pumping principle. Use it 
for capacities to 80 gpm, pressures to 
275 psi and intermittent pressures to 325 
psi... It handles light or viscous fluids in 
hydraulic systems, rotary and steam atom- 
izing oil burners, lubrication, governing 
systems and similar services. 


STANDARD PRODUCTS DIVISION 


DE LAVAL STEAM TURBINE CO., TRENTON 2, NEW JERSEY 


DL-124 
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STEAM CAPACITY on the West Coast 
continues to grow by leaps and bounds 
as demand outpaces hydro potential. 
Typical of this trend is PG&E’s new Contra 
Costa plant at Antioch, Calif., with 300,- 
000 kw installed and 200,000 under con- 
struction. For the job of paralleling hydro 
capacity, design provides ability to go from 
light to full load in a matter of seconds. 
To see how this is done, and for other 
interesting features, turn to p 75 where we 
take you through this semi-outdoor station. 

Unusual view of Contra Costa appearing 
on our cover was drawn for Bechtel Brie/s. 
That magazine reports the far-flung activi- 
ties of the employes of Bechtel Corp, en- 
gineers and constructors for this plant, 
and for projects all over the world. 


Next month . . . 

® For concentrated dope on what new 
plants are like, Power’s Modern Plant 
Survey is hard to beat. It tabulates de- 
sign information on about 500 steam 
plants, both central-station and _ in- 
dustrial, and on more than 125 hydro 
developments in U.S. and Canada. And 
to wrap it all up, there'll be graphical 
summaries of engineering trends. 


® For some kinds of corrosion prob- 
lems, cathodic protection is the answer. 
To see if it will cure your headaches, 
read Shep Powell’s March review of 
basic principles. 


® Didn’t get to go to Philadelphia for 
the Maintenance Show? All's not lost, 
you'll find the highlights reported for 
you in the Plant Operation and Main- 
tenance Section. 


= If you treat them right, induction 
motors purr along smoothly, give no 
trouble. But if trouble does crop up, you 
want to spot the cause in a hurry, get 
the jump on fixing it. That’s when you'll 
use next month’s induction-motor check 
chart. 


... and future months 

® More and more power men are using 
wired TV for jobs like watching water 
level, observing furnace conditions. So 
Jim O’Connor is readying a down-to- 
earth article to tell you how it works, 
where and when to use it. 
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Liquid Rheostat 
POWER PLANT CONTROL 


OF DIRECT COUPLED 
DRAFT FANS 


Speed of the direct coupled forced draft fans shown at right 
is controlled by remotely located Type 257 Liquid Rheostats. 


Fe PROPER DRAFT CONTROL of 
boilers, use Allis-Chalmers Type 
257 Liquid Rheostats in the secondary 
of wound rotor motors driving forced 
or induced draft fans. 


Stepless speed control of Type 257 
Liquid Rheostats is engineered to give 
straight line relationship between motor 
speed and rheostat electrode position. 
Equal sensitivity of speed control over 
the entire regulated range is assured. 
Floor space is saved by compact de- 
sign. Only electrical connections are 


required. Direct coupling of fans and 
driving motors simplifies bearing align- 
ment and maintenance problems . . . 
saves space . . . insures continuity of 
service. 

Low Maintenance. Type 257 Liquid 
Rheostats have but few moving parts... 
no arcing contacts. Electrodes can be act- 
uated by electric, pneumatic or hydraulic 
operators and give full resistance range 
in approximately ten inches travel. 
Call your A-C representative or write 
Allis-Chalmers, Milwaukee 1, Wiscon- 
sin for leaflet 1487544. A-3423 


ALLIS-CHALMERS 


WOUND ROTOR 
PRIMARY 
MOTOR CONTROL 


Make your Boiler Draft Fan 
Drive all Allis-Chalmers. 
Use the Type 257 Liquid 
Rheostat for secondary speed 
control, an Allis-Chalmers 
Type Starter for prim- 
arycontrol (bul. 14B6410A), 
and an Allis-Chalmers 
wound rotor motor, 


ORDER TELEGRAPH 
SYSTEMS 


The Allis-Chalmers Order 
Telegraph System is accurate 
and reliable . . . can be de- 
pended upon even during 
Station power failure because 
it uses the dc bus for its 
power source. An alarm sys- 
tem operates until the order 
is returned correctly. Select 
either five or ten-inch semi- 
flush dials. Use it to trans- 
mit orders between switch- 
board and turbine room, 
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Power. 


..With Power 


readers... 


Pienty Orcuips, No BrickBaTs . . 
Power’s Handbook on Bearings and Lu- 
brication (Dec 1951) drew many heart- 
warming comments from readers and in- 
dustry authorities. Here are some excerpts: 


We just want to congratulate you on 
the excellent job which you have done in 
this handbook, especially the illustrations. 
I have been in the bearings game for 28 
years and [| am very sincere in saying 
these are the best illustrations and -ex- 
amples of bearings I have had the oppor- 
tunity of seeing. 

Indianapolis, Ind. R F Crom 

MecQuay-Norris Mfg Co 


. .. | have never in all my shop ex- 
perience and association with plant and 
development engineers seen an article on 
lubrication so well discussed and _ illus- 
trated and holding so much interest through 
the diversified field of our activity here. 

Portsmouth, Va. F J Curpert 


I distributed two copies of your Hand- 
book to our people. ... I have been flooded 
with requests for additional copies for use 
by men in our Works Laboratory and 
Motor Departments. They say it is an ex- 
cellent job and will prove extremely useful 
to them as a reference source. 

Schenectady, N. Y. W F Srorperc 

General Electric Co 
(Continued on page 236) 
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...lines and bylines 


BURNING COAL, and the problems that 
come with it, has been one of Gerry 
Williamson’s prime concerns since he 
went with Union Electric Co of Mis- 
souri back in 1922. That organization, 
you'll remember (as does Gerry), was 
a pioneer in pulverized-coal firing by 
bin system, and later by direct system. 
He now supervises over a million kw 
of such firing. And he’s currently chair- 
man of Edison Electric Institute’s Prime 
Movers Committee, a fellow of ASME. 

With his long background in fuels 


and firing, it was only natural for Gerry to take an active part 
in reorganizing the Air Pollution and Smoke Prevention Assn of 
America. And, we might add, to write the thought-provoking article 
on stack design beginning on p 88 of this issue. 

Right now, Gerry’s interests center on development of large boilers 
in the St. Louis area, where million-lb-per-hr units have been installed 
at Venice Plant, and still larger ones are going in at Meramec and 


the Joppa atomic-energy plant. 


PROMOTIONS are big events in any fam- 
ily and the Power family is no excep- 
tion. So we think you'd like to know 
that, effective Jan 1, Tyler Hicks moved 
up from Assistant to Associate Editor. 
He came to us, a little less than two 
years ago, with an unusually well- 
rounded background in design and oper- 
ation, plus considerable experience in 
writing for the technical press. These 
talents have been abundantly evident 
in Power’s pages. 

Announcing the promotion, Editor 
Phil Swain said “This is our way of 


indicating to Ty’s associates, and to the world, that we recognize him 
as a full-fledged technical editor—sound in engineering, skilled in 
our ways of doing things, able to move out under his own steam to 
plan, organize and manage editorial projects.” 


COMPRESSORS and their applications 
are an open book to W H Wheeler. ‘They 
should be, because he’s devoted his’ 
professional life to them. Born in 
Storrs, Conn., and a Yale graduate 
(BS, 1923), Wheeler served the com- 
pressor industry in a variety of en- 
‘Kineering capacities. been with 
Worthington Pump & Machy Corp for 
16 years, the past nine as manager of 
their vertical compressor division. 
Many of Wheeler’s contributions to 
compressor development have been 
made in extracurricular activities with 


industry groups, such as the Compressed Air and Gas Institute. He 
is now chairman of its Educational Committee. Wheeler is also past 
president of the Pneumatic Automotive Equipment Assn, and a mem- 
ber of the Engineering Society of Western Massachusetts. 

He still finds time for power boating on Long Island Sound, but 
looks back a little wistfully on happy hours spent building a model 
railroad, which, he says, his sons outgrew. It was probably only the 
winter boating lull that enabled us to persuade him to put down 
for you some practical pointers on compressor selection (p 94). 


G V Williamson 


T G Hicks 


W H Wheeler 
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_ A Product of 
BEW Engineering 
for Economy | 


Recirculating Load— 
Dries as It Grinds 


Recirculation of fines within the 
mill gives repeated, quick-drying 
contact with large masses of 
heated air and metal . . . produces 
proper fineness at all loads, even 
with coal as wet as it can get. 
Fines are classified in the mill. 


Bulletin G-57 illustrates and describes 
the design, construction, operating, and 
maintenance features of the Type E 
Pulverizer. Write: The Babock & Wil- 
cox Company, 85 Liberty Street, New 
York 6, New York. 


Uniform Performance 
Regardless 

Of Wear 

Balls and grinding rings wear 
together . . . assure uniform fine- 
ness regardless of attrition of the 
grinding elements . . . fineness 


automatically increases at re- 
duced loads. 


POWER + FEBRUARY 1952 


| 
Q | a 
> 
6 


A hig asset 


The only accuraté measure of pulverizer 
efficiency—and ultimate cost—is a func- 
tion of availability, plus combined mate- 
rials and labor maintenance per ton of 
product over long periods of continuous 
operation. B&W recently surveyed a 
representative group of utilities, covering 
a wide geographical area and broad range 
of coals. More than 100 B&W Type E 
mills were reported in service from one 


to ten years, and with aggregate product 
of 25 million tons: 


Average Availability: 
¢ Average total mainte- 
nance cost per ton: 


96.5%, 


3.12 cents 


It will pay you to remember this outstand- 
ing—and typical—history of dependable, 
low-cost performance when considering 
your next pulverizer installation. 


Blows Clean Air— 
Saves Wear and Tear 


Unique in pressurized operation, 
the Type E Pulverizer requires 
remarkably little maintenance of 
the primary fan, because it blows 
only clean air . . . is not subject 
to the damaging abrasion of en- 
trained particles. 


Helping Industry Cut Steam Costs Since 1867 
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One-Point Variable Fuel 
—Air Control 


Like the accelerator on your auto- 
mobile . . . assures proper coal- 
to-air mixture . . . produces de- 
sired rate of steam generation 
over a wide range with coal con- 
ditions suitable for sustained 
high combustion efficiency. 


Consumption 


Ball-and-ring grinding, anti- 
friction bearings, pressure 
lubrication, and automatic 
rejection of ungrindable ma- 
‘terials make possible high 
output with minimum power 


demand. 


Outstanding 
Performance 
Record 


Availability and mainte- 
nance economy beyond to- 
day's most exacting require- 
ments are proved in over 
1300 Type E Pulverizer in- 
stallations. 


'BABCOCK 
« WILCOX 
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Controlled, HIGH SUSTAINED Air Pressure Throughout Each Puff 


_ NOZZLE PRESSURE 


(Independent of Receiver Capacity and Compressor Size) 


BEGINNING OF PUFF 
END OF PUFF 
PRESSURE RESTORATION BETWEEN PUFFS 


“AIR PUFF” 


~ 
— 


CONTINUOUS AIR BLOWING 


BLOWING ARC 


Representation of Typical Puffing Application 
Puffs are Measured—Have Identical Travel Ares 


CONTINUOUS AIR BLOWING “AIR PUFF” BLOWING 


(Cleaning Radius is a Function of Pressure) 


SHADED AREAS REPRESENT ENERGY AVAILABLE FOR CLEANING 


: 
| | 
| | 
| 
| 
| 
~ 
BLOWING | 
“~~ | 
CGC 
‘ Uf | 
G Lp | 
L792 
NOZZLE PRESSURE 
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Why the Diamond Automatic “AIR PUFF” 
Principle of Soot Blowing 
means Cleaner Boilers at Lower Costs 


The Diamond Automatic “AIR PUFF” Soot 
Blower is a precision machine with all functions 
carefully controlled and interlocked to provide 
better boiler cleaning at lower cost. 

Definite cleaning advantage is obtained; first, as 
a result of using air at high density as a cleaning 
medium, and second, by employing the well- 
known puff or “shock” method of creating a large 
number of powerful impulses. 

As illustrated schematically on the left hand 
page, the controls function in such a manner that 
air issues from the multiple nozzles in sustained 
high pressure puffs that are independent of re- 
ceiver capacity and compressor size. During each 
puff, the element rotates through a predetermined 
and measured short arc. Then the valve shuts off 
and the element stops rotating during the timed 
interval while the compressor restores the original 
air pressure . . . after which the valve reopens and 
the element starts rotating again for the next puff. 


Model A2E Automatic “Air Puff” 
Soot Blower Head 


The action is entirely automatic, and when the 


cycle is completed the blower shuts off. Each 


blower head is automatically started and operated 
in turn until the cleaning operation is completed. 

This combination of sustained high pressure 
puffs with precise rotation of the element through a 
measured arc each time assures thorough cleaning 
at less cost. No air is wasted at low pressure when 
it cannot clean effectively. Controlled element 
rotation uniformly covers all the surface to be 
cleaned. 

The Diamond “Air Puff” principle permits use 
of much smaller, less costly compressor and 
receiver equipment. Air puff blowers can be oper- 
ated while the boiler is on automatic operation. 
Dust loading control is another important ad- 
vantage. Control being entirely automatic, the 
expense and uncertainty of the human element 
are eliminated. For further information, write for 
Catalog No. 1014 U, 


Model AMC 
Master Controller 


Be 
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Skyline views of most modern power plants 


may show the Elliott deaerating heater mounted on its storage tank, 
as in the southern station pictured above. It is a symbol of liberty 
from the corrosive oxygen which it removes from boiler feedwater — 
a freedom which dates from the initial development of the deaeration 
principle by Elliott engineers. 


The design of the Elliott deaerating heater of today virtually elimi- 
nates maintenance. The tubular vent condenser formerly used is re- 
placed with an inlet spray unit and vent collecting hood that require 
no attention, and also cut down the unit’s vertical dimension, important 
in limited headroom. Trays are of light stainless steel. Wherever un- 
deaerated water contacts the metal, non-corrodible material is used. 


The complete deaerating heater is built throughout in the Elliott 
This is the inlet spray unit shops. Full details are given in Bulletin N-16, mailed on request. 
and vent collecting hood, mounted = - 
inside the shell at the top. (See 
section drawing at left.) E L L I OTT Company oO 
Deaerator and Heater Dept. * JEANNETTE, PA. 


Plants at: JEANNETTE, PA. * RIDGWAY, PA. * AMPERE, N. J. * SPRINGFIELD, 0. * NEWARK, W. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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This Bailey Boiler Control Panel at Lacombe Station 
of Public Service Company of Colorado saves fuel 
and insures safe operation of a 350,000 Ib per 
hr 850 psi, 900 F boiler fired by pulverized 
Colorado Lignite Coal and/or natural gas. 


+ PRESSURE 


COMBUSTION 
FEED WATER ° LIQUID LEVEL 


Goutrols for Steam Plants TEMPERATURE FEED PUMPS 
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Dollar 


? 


Control-dollars frequently bring annual investment returns of 100% or more. When you 
buy adequate, well-applied steam plant controls, you increase your dollars’ ability to work 
usefully for you. 


That’s where Bailey can help: Bailey Controls can give you a better control-dollar effi- 
ciency. Here’s why: 


1. Complete Range of Equipment — fully co-ordinated. You need never worry that a 
Bailey Engineer’s recommendation is slanted in favor of a particular type of equipment, 
just because he has a limited line to sell —or that Bailey will pass the buck for efficient 
control; we offer complete boiler control systems. 


2. Engineering Service —backed by experience. No other manufacturer of instruments 
and controls can offer as broad an experience, based on successful installations involving 
all types of combustion, flow measurement, and automatic control. 


3. Direct Sales-Service — conveniently located near you. Bailey Meter Company’s 
sales-service engineers are located in more industrial centers than those of any other man- 
ufacturer of boiler control systems; you get prompt, experienced service with a minimum 
of travel time and expense. 


For better control-dollar efficiency—for more power per fuel dollar, less outage, and safer 
working conditions, you owe it to yourself to investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey installation. We’re proud to stand on our 
record: “More power to you!” 


1036 IVANHOE ROAD + CLEVELAND 10, OHIO 


mor BAILEY METER COMPANY LIMITED ¢« MONTREAL, CANADA 
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1Z LONG RETRACTABLE BLOWERS 
AUTOMATIC-SEQUENTIAL CONTROL 


He 
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UNITED STATES STEEL 
COMPANY 


SOUTH WORKS CHICAGO 


This boiler is cleaned by simply pushing a button. 
Operators need not even leave the panel to check 
the operation of the blowers, for the Vulcan 
Automatic-Sequential System reports back on 
each step in the cleaning cycle. 

The story of Vulcan Automatic-Sequential 
Cleaning is told in Bulletin 483. Write for it. 


VULCAN SOOT BLOWER DIVISION 
CONTINENTAL FOUNDRY & MACHINE COMPANY 


Standing at this panel, the operator can 
De BOIS, PENNSYLVANIA check each step of the cleaning cycle. 


While steam is the 
blowing medium on 
this installation, Vul- 


cans are designed to use 


steam or air, or both, 

without any change in 

equipment. Here the 

control is by means of 

air, but electric drive is Kite 

Vulcan long retractables have been built for travels up to 25 feet, and for 
maximum length require a clearance of only four inches between tubes. 
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Designed ONLY for 


BUILT FOR PERFORMANCE 


HEN you select your pressure 

reducing and desuperheating 
station, you'll pay more if you buy 
COPES. But if your job is a tough 
one, you'll find COPES cheapest in 
the long run. 


You'll be money ahead in installa- 
tion, operation and maintenance 
costs, and you'll be getting accurate 
control—even down to your lightest 
loads, not just at your normal flows. 


You'll get quiet operation—avoid- 
ing annoying chatter and destructive 
vibration. 


Che COPES 
DESUPERHEATER 


You'll find it easy to install the self-contained COPES 
Desuperheater. It goes into the line as a unit, with 
only three connections. All accessories are furnished. 
You need no extra steam atomizing valve with extra 
stop valves—no long run of alloy-steel steam piping 
—-no extra piping from the temperature element to 
the spray nozzle—no other extras. 

You'll also find your COPES Desuperheater cor- 
rectly sized for low velocities—fcr minimum noise, 
vibration and wear. You'll find temperature control 
accurate—even on lightest flows—because cooling 
water is controlled and completely atomized inside the 
mixing chamber. Adjustment is simple and permanent. 


ENGINEEREED BY THE MAKERS OF 
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You'll get ‘round-the-clock depend- 
ability for years to come—with any 
adjustments or maintenance easily 
handled by your plant personnel. 


It all adds up to the kind of per- 
formance you need for your tough 
jobs—results you cannot expect if 
you buy on price. 


NORTHERN EQUIPMENT DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
221 GROVE DRIVE, ERIE, PENNA. 


Che COPES 
REDUCING VALVE 


You'll find your COPES valve ports accurately de- 
signed for the correct capacities under the flow and 
pressure conditions you specify. You'll have no “‘hunt- 
ing’’ to upset the precision of your control. 

You'll find extra-heavy construction throughout. 
The valve piston is supported and guided in the areas 
subject to greatest velocities and forces. If these 
forces could cause excessive erosion, Stellite is welded 
to all contact surfaces before they are precision- 
ground to correct clearance for your installation. 
You'll find design and construction minimizes the 
possibility of sticking, leaking or vibrating. You'll 
suffer no objectioaable noise. 


COPES FEED WATER REGULATORS 
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How get more 


+. Mstall G-E Synchronous Motors 


LEADING \ 


If your plant power system is loaded close to full capacity 
and you have a place where a large constant-speed motor 


can be used, you may be able to install a unity power-factor NEW! A Helpful Training Course on Motors! 


synchronous motor without increasing the kva load on Sveryens 6 eth wil wae 


your system. this new G-E Motor Selection and Application Course. Consists of 
; 5 9 short, easily understood lessons. Complete kit—slide films, 
Or, if your power system is already overloaded, then a review booklets and instructor's manual—$100. Call or write your 
leading power-factor synchronous motor can actually supply recone G-£ sales office, or send for free copy of 96-page instructor's 
man 


kvars to your system while performing its usual drive 
duties. Then you can often install additional inductive Look at the scope of this Course 
apparatus to an existing system without fear of overload- 
ing feeder lines. 


Fundamentals of Motors 
Types of Motors 

tals of Selecti 
Induction Motors 
Single-phase Motors 
D-c Motors 
Synchronous Motors 
Adjustable-speed Drives 
Gear Motors 


If you are planning plant expansion or you need more 
motors and /or suspect power system overloading, contact 
the nearest G-E sales engineer. He'll help you survey your 


PPP PS 


system, and help you determine the type of synchronous 
motor you need—should this be one answer to your power 
system problems. General Electric Company, Schenectady, N.Y. 


GENERAL ELECTRIC 
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your power system 


. for unity and leading power-factor drives 


SYNCHRONOUS MOTORS 
DRIVING.... 


pumps SAWS 
compressors generators 
Jordans rolling mills 
beaters pulp refiners 
crushers chippers 

ball mills flour mills 
tube mills stock refiners 
large conveyors _ line shafts 


— blowers fans .... 
Control, too, will protect your system—G-E Limitamp 


high-voltage ways provides ample ryt ge ce gnall types of industries where their 
pacity, protection for operating personnel, g appear- pepe 
ance, and compactness. Here it controls and protects a efficien 3 low first cost, and reliability 


350-hp G-E synchronous motor. make them exceedingly popular. 


Genera! Electric Co. Sect. AH 770-25 
Schenectady 5, N. Y. 


Please send me the following literature. .« 
for reference purposes 
0 fer planning on i diate project 


-~ 


GER-234-Synchronous Motors Do Two Jobs at One 
Time 


GEA-5332-—1ow-speed Synchronous Motors 
GEA-5426 High-speed Synchronous Motors 
GEA-5469--G-E Testing Instruments 
GEZ-310—Motor Training Course Instructor's Manual 


Check power factor on individual circuits—easily, quickly—with new 
G-E hook-on power-factor meter. This portable instrument hooks 
eround the line —no cutting of conductors, no costly shutdowns to 
make power checks. You can accurately locate those circuits where 
corrective action is needed. 
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g utilities 


401 psig 


624,000 Ib per hr 
1,500 psig 
1,005 F 
1,005 F 

451 F 


700,000 tb per hr 
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Primary steam flow 

Reheat steam flow 

Superheater outlet 
Reheater outlet 


Final steam temperature 


Final reheat temperature 
Coal Pulverized by Two Foster Wheeler Ball Mills 
POWER 


Feedwater temperature 


Maximum continuous capacity 


pete Operating pressure 


* 
| ntegrating 
| 
Four Foster Wheeler Reheat | A= 
Company of Indiana, Inc. | | 
__ 
™~ 
<A 
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Artist's view of new Wabash River 

Stetion of Public Service Company of 

Indiona, Inc. Sargent ond Lundy are the 
engineers on this project. The four turbines 
will exhaust to Foster Wheeler surface condensers. 


are ordering Foster Wheeler reheat steam generators 


The large investment in present day power plant assured because furnace can be designed to suit 
equipment dictates the careful selection of major fuel characteristics rather than reheat cycle 
components so as to avoid costly forced outages. duty requirements 

Foster Wheeler engineers have always sought to @ permissible wider selection of fuel of varying 
refine the techniques of steam generation. They there- slagging characteristics 

fore took an early interest in the development of @ location of the reheater deep in the convection 
reheat where operating and control characteristics of zone assures safer metal temperatures during 
the reheat boiler are integrated with those of the all starting, shutting down, and emergency 
reheat turbine during every phase of service. Almost operating conditions 

three decades ago, these engineers were responsibl This design also incorporates such features as: 

for the utilization of the characteristics of radiant and © complete drainability of all superheating ond 


convection superheaters in series. Over “500 radiant 

superheater years” in one utility alone attest to the — ling to quich and 
reliability of radiant surface for superheating. © wide ronge of precise control of final steam 
The reheat steam generator illustrated is designed temperature 

with a combination radiant and convection super- @ fully independent means of controlling primary 
heater and an all convection reheater. The chief ad- and reheat steam temperatures. 

vantages of this type of Foster Wheeler reheat steam 
generator may be listed as follows: 


These features provide for complete integrating of 
steam generating unit with turbine requirements under 
@complete freedom from furnace slagging is normal, quick start or emergency conditions. 


FOSTER WHEELER CORPORATION + 165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER G WHEELER 
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Contracts recently placed with John 
Thompson, Ltd. by the British Electrical 
Authority (B.E.A.) include 26 KVS Air 
Swept Tube Mills which will pulverize 
coal for the generation of 5,750,000 Ibs. 
of steam per hour in John Thompson 
boilers. The following plants and equip- 
ment are involved: 


Tilbury Power Station, London... 
five units, each designed for 550,000 Ibs. 
per hr. at 950 Ibs. per sq. in. and 925° F. 


Marchwood Power Station, London. . . 
four units, each designed for 550,000 Ibs. 
per hr. at 950 Ibs. per sq. in. and 925° F. 


Brimsdown Power Station, London . . . 
two units, each designed for 340,000 Ibs. 
per hr. at 950 Ibs. per sq. in. and 925° F. 


Pulrose Power Station, Isle-of-Man . . . 


two units, each designed for 60,000 Ibs. 
per hr. at 425 Ibs. per sq. in and 775° F. 
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for 4 Central Power Sta 


KVS equipment was selected because economy was of prig 
importance and because coal was scarce and of low grade. 
Confidence in the ability of Kennedy Van Saun Air Swept 
Mills to meet these rigid requirements was a determining fac- 

tor in this selection. 


Outstanding among the many reasons why KVS equipment is 
preferred in modern power plants are: 


. unburnt carbon losses are rated in the mill. 
less than half of one per- . . » grinding balls added with- 
cent at all ratings. out shutting down. 

. load changes do not affect . + continuous, year-to- e 
high efficiency. operation; availabili 

. up to 20% moisture evapo- ter than 99%. 


Consult with us on your coal burnin o 


. 
MANUFACTURING AND ENGINEERING CORPORATION 

2 PARK AVENUE « NEW YORK 16, WY. 

FACTORIES: DANVILLE, PA. 


CANADA + ENGLAND + FRANCE + AUSTRALIA 
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High Thermal 


Efficiency 


It pays to choose your 


The coal-burning efficiency of your stoker is the start- 
ing point of coal saving . . . because the coal is all 
burned by the stoker and the coal bill is your major 
operating expense. 

The burning of fuel for steam generation has always 
been one of the most exacting jobs that a machine can 
be called upon to perform. A stoker must operate 
twenty-four hours a day, seven days a week, for periods 
of six months or a year without a shutdown. The 
interior parts are exposed to heat and corrosion, the 
exterior mechanism to dirt and dust. A forced shut- 
down of the stoker may mean curtailment of produc- 
tion and cost the user many times the price of the stoker. 

For over 60 years Westinghouse has maintained a 
consistently high standard of performance, while de- 
veloping ever improved stokers to keep pace with the 
increasing demands of industry. And to make this 


24 


stoker carefully! 


assurance doubly sure, Westinghouse maintains a staff 
of experienced combustion engineers in all principal 
cities to make periodic inspections and give prompt 
attention to any operating problems. 

Before you invest, be satisfied you are buying the best 
stoker. Westinghouse offers a complete line of under- 
feed and spreader stokers for use with any boiler of 
your choice. Capacities range from moderate to over 
400,000 Ibs. of steam per hour. Get the full story. 
Call your nearby Westinghouse office . . . or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-50525 


caw 08 SURE... 


Westinghouse 


> | 


POWER + FEBRUARY 1952 


| 
| 
| 
ce 
4 
|_| 


VACUUM BREAKER DIRECT CONTACT HEATER ATMOSPHERIC VENT CHEMICAL APPLICATOR WATER BOX WATER INLET 
AND VENT CONDENSER / CONTROL VALVE 


RELIEF VALVE 
AERATOR 
A i Mix 
DEAERATED WATER STORAGE p ING ZONE 


DEAERATED WATER OUTLET fi : WATER LEVEL FLOAT CONTROL 
TO ZEOUTE 


ZEOLITE WASH WATER 
SUPPLY 


ZEOLITE WASH WATER 
RECLAIMING COMPARTMENT 


ZEOLITE WASH WATER 
RETURN 


TREATED WATER 
HOT ZEOUTE BED } 

\ 

WASH WATER CIRCULATING CHEMICAL PUMP —~ \ 
EMERGENCY SLUDGE VALVE 2 CHEMICAL DILUTION AND PUMP SUCTION BOX 


Here’s how to make water softening 
a soft job for you 


You have less to do... to worry about... to pay Independent backwash system. Built-in annular wash 
for—when you use Worthington’s revolutionary Hot- water compartment provides clear hot water for back- 
Slurry-Type Deaerating Water Softener. washing and reclaims it without affecting operating 

It combines all the best features of Hot Process and velocities in treating zone. This feature not only pays 
Zeolite, plus these Worthington-originated features: off in systems employing filters, but also is ideal for 


N backwashing the hot zeolite. 

0 more scaling trouble. Direct-contact vent condenser You also save because Worthington Hot-Z Systems 

operate on low-priced lime and salt. The average in- 
yP stallation saves enough in chemical costs to pay for 

Supervision reduced. Concentrated sludge is removed itself in 3 years! 

automatically and proportionately to water volume. Get ail the facts! 


Assures uniformity. Hydraulic chemical mixer assures It will pay you to investigate the Worthington Hot-Z Sys- 
uniformity of chemical strength. Also saves space. tem ieasantie. Tell us your conditions of service and get 

: . 4 : our recommendation in terms of dollars and benefits. You'll 
Easier cleaning a valve-type week vaersine sight glass. find there’s more worth in Worthington. Worthington Pump 
Better deaeration. Steam-jet deaeration is simpler, sang and Machinery Corporation, Water Treating Section, Dun- 
better efficiency—removes oxygen to .005 cc per litre. nellen, N. J. 


WATER CONDITIONING 


Worthington Makes More of the Equipment for All Types of Water Conditioning Systems 
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WITH NEW ILLUMINATOR ON 
YARWAY FLAT GLASS GAGE... 


It's light! It’s bright! It’s right! You see 
instantly the accurate boiler water level in your 
Yarway Flat Glass Gage because the meniscus at 
water level stands out like a brilliant star... thanks 
to the new Yarway Type “M” Illuminator. 


The Type“M” Illuminator is specially-designed 
to give maximum brilliance to Yarway flat glass 
inserts, and to spot the water level over its 
entire traverse. The superior penetration of its 
blue-white light cuts through extraneous light, 
dust particles in the air, and deposits on the 
gage glasses. Effective over longer distances. 


New or already-installed Yarway Flat Glass 
Gages may be equipped with the Illuminator. 
Yarway Illuminators may be installed in pairs 
on four-glass gages. 

Get in touch with your nearest Yarway office 
for further details on this latest Flat Glass Gage 
development, or write direct to... 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


POWER * FEBRUARY 1952 


| 
4 
WAY 
26 


ATTACHED 
INSERT 


PLANT 


POWER * FEBRUARY 1952 


“HOW WE 
USING COAL 


Louis G. Notte, 

Chief Power Engineer, 
Little Falls Laundry, 
Little Falls, N. J. 


To this great modern plant in Little Falls, N. J., 500 em- 
ployees come every day to take care of the laundry for an 
estimated 100,000 people. And from this plant 100 trucks 
travel to customers spread across a 5,000 square-mile area! 
The laundry can be called completely self-sufficient. It de- 
pends on coal to provide all electric power and lights—heat 

for all buildings—steam for hydraulically-operated machines 
—steam for pressers and dryers. 


if you’re running your own steam plant, here are a 
few down-to-earth facts you don’t want to miss! 


COAL in most places, is today’s most economical fuel. 
COAL resources in America are adequate for all needs — for hundreds of 


years to come. 


COAL production in the U.S.A. is highly mechanized and by far the 
most efficient in the world. 


COAL prices will therefore remain the most stable of all fuels. 
COAL is the safest fuel to store and use. 


COAL is the fuel that American industry can count on more and more 
—for with modern combustion-and-handling equipment, the in- 
herent advantages of well-prepared coal net even bigger savings. 
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SAVE $20,000 A YEAR= 
INSTEAD OF OIL” 


(ACTUAL CASE HISTORY OF THE 
LITTLE FALLS LAUNDRY, LITTLE FALLS, N.§J.) 


“Our laundry is one of the largest in the country,” says Chief Power Plant 
Engineer Notte, “and, we think, one of the most progressive. Our 
company insists on superior performance at lowest possible cost all along the 
line. That’s exactly why we depend on coal-fired equipment. From coal we get 
the daily amount of BTU’s we need at a cost of $200—to get the same BTU’s 
from oil would cost $280. We can change to oil on less than a day’s notice 
—but so far we've never done it. Coal does a great job—cheaper.” 


* This is the company’s up-to-date pulver- 
izer from which the ground coal is blown 
into the boiler. Before this final operation, 
the laundry employs a steel-slatted conveyor 
belt to feed a precrusher. From there, power- 
driven bucket-conveyors carry the coal to the 
100-ton storage hopper which feeds the pul- 
verizer. Modern automatic coal devices of 
all kinds slash labor costs—make coal’s basic 
economy even greater. 


This is a section of the laundry’s modern 4 
coal-fired boiler installation. With modern 

equipment like this it is possible to add any- 
where from 10% to 40% to the power de- 
rived from the seme amount of coal in years 
past. Actually with coal-fired plants of up-to- 
date design many companies have brought 
over-all boiler efficiency up to 85% or more. 


@ Plants that use coal are in an enviable position 
—at the present and for the future. For they are 
more certain than the users of other fuels of a 
dependable fuel supply—at stable prices. The 
reasons are compelling. Of America’s total fuel 
reserves, 92% is coal: Even today, oil is imported 
while this country can and does export coal. In 
addition—this country’s mines are the most 
highly mechanized and efficient in the world. 

To get all the great economy that coal can 
deliver—to find out how much more efficient and 
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dependable a job coal and the very latest coal- 
fired equipment can do—call in a competent 
consulting engineer. He'll recommend the right 
equipment for your specific needs. Then you'll 
see exactly why coal on a performance basis, on a 
dollars-and-cents basis . . . is your best fuel buy, 
by far! 


BITUMINOUS COAL INSTITUTE 


A DEPARTMENT OF NATIONAL Coa. ASSOCIATION 
WASHINGTON, D. C. 
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Conditioned 


@ @ © what makes you come so soon? 

At Southern Methodist University, it’s the prospect of 
cool, freshened classrooms... beyond the reach of Dallas’ 
sometimes-100-degree heat. No sweltering, no stuffiness. 

This air conditioning system at S.M.U. rates straight-A 
with students and faculty. Its pleasant, proper cooling reduces 
fatigue, promotes individual concentration, heightens in- 
terest... all vitally important to effective education and 
training. 

Backbone of this system, behind the scenes, is the equip- 
ment contained in it. Large centrifugal refrigeration com- 

pressors chill and dehumidify the air to be circulated. The 

te dar on big motor driving this type of compressor must be especially 

football All-Americans Dock Walker and Kyle Rote. suited to the job... for this, the new heavy-duty, variable 
speed E-M Wound-Rotor Induction Motor is a natural! 


E-M VARIABLE SPEED DRIVE CUTS COSTS... 
ALLOWS ADJUSTMENT FOR MOST ECONOMICAL OUTPUT 


Here’s a point that will interest you. The load characteristics 
of a centrifugal refrigeration compressor enable you to 
drastically reduce compressor output with only a small re- 
duction in motor speed. In this load and speed reduction, the 
losses in the motor are not unduly large. Hence, the compressor 
output can be adjusted over a wide range, and efficiency held 
to a maximum for greatest savings in power cost. 

Another advantage of this Wound-Rotor Motor is its 
ability to start in small increments with very low current 
inrush. This minimum starting current avoids sharp voltage 
dips which might cause objectionable light flicker or possibly 

‘Front entrance to Fondren Hall, new science building, which combines drop out other equipment on the line. 


the dignified grace of classic architecture with latest achievements 
in interior design and laboratory-classroom facilities. 


A lecture room in Fondren Hall—one of the many S.M.U. buildings air 
conditioned throughout for comfortable, productive work and study. 
E-M Motor at right ploys o big part in this air conditioning program. 
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@ @ @ what's in it for you? 


Picture these E-M Wound-Rotor advantages at work for you. . 


flexible drive power enabling you to contro: speed, torque, and 
Starting current: 


High starting torque and low starting current if required . . . valuable 
for hard-to-start loads. 


Suitable heat dissipation through long acceleration periods . . . an 
asset when starting high inertia loads. 

Cushioning for high intermittent load peaks . . . often advantageous 
on chipper or crusher drives. 


Conti tion at reduced speed . . . just the thing for regu- 
lating outpui on centrifugal pumps, compr s, and fans. 
Can you use some of these outstanding E-M benefits on your 
application? Why not find out...ask your nearest E-M sales 
engineer. E-M publication No. 198 will also interest you. Write the 
factory and ask for it. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


1400-TPA-2101 
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DESIGNED BY ENGINEERS 
WHO KNOW WHAT YOU WANT 


BIG MOTORS : 


1. Drip Protection Sheds Liquid 
and Dirt. 
2. Sturdy Steel Frame Can't Crack. 


Braced. 


4. Strongly Built Rotor. 


5. Pre-Formed, Pre-Insulated Rotor 
Coils. 


6. Precision Balance . . . Smooth 
Running. 
7. Silver Brazed Coil Connections. 


8. Stainless Steel Banded Coil- 
Ends. 


9. Proper Ventilation with Cop- 
per Fin Blowers. 


10. Uniform Brush Pressure Ad- 
juster. 

11. Easy Access to Brushes for 
Inspection and Replacement. 


12. Mirror-Smooth Superfinished 
Bearing Journals. 


| BIG FEATURES 
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of a 
new heater 


-..an example of GRAVER modernizing engineering 


When you bring a water treatment problem to 
Graver, you can be sure of not only authoritative 
advice and modern equipment design, but more 
than that .. . reco ndations that consider your 
Sen . .. the most effective solution at the 
lowest cost, with savings that may surprise you. 


Here’s an example. 


In 1941, a midwestern steel mill installed a Graver 
Deaerating Heater, which gave completely satis- 
factory service for 10 years. 


Because of expanded operations and additional 
boilers, the mill then needed more water heater 
capacity and storage, and also better quality water. 

ter a careful on-the-spot examination, the 
Graver engineers incorporated modern internal de- 


Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 


sign to the existing outer shells and produced the 
following results: 


ORIGINAL CONVERTED 
INSTALLATION INSTALLATION 
Heating capacity 300,000 Ib perhr 500,000 Ib per hr 
Storage capacity 2 minutes 10 minutes 
Oxygen in deaer- 
ated water -03 mi per liter .005 mi per liter 
The cost. . . less than 50% of the cost of a new 
deaerating heater. 


Write for advice on your boiler feedwater treat- 
ment without the i ow obligation and ask for 
your copy of the new technical article “Trends in 
oj eg of Deaerating Heaters for Treatment 
of Boiler Feedwater”. 


GRAVER| 
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Already delivered to one of America’s 
largest and newest industrial plants, 
this improved G-E Metal-clad Switch- 
gear will assure dependable power for 
a mammoth production job. In the 
foreground are the 13.8-kv G-E magne- 
blast circuit breakers for the Metal- 
clad equipments being installed. 


IMPROVED G- 
METAL-CLAD 
SWITCHGEAR 


-»-matched to today’s greater 
the job’”’ requirements, and 
meeting all industry standards. 


GENERAL 


Ready for today’s great power i 

> 


New circuit breaker with 
many new features. system. 


More rigid doors and frame 
—all welded construction. 


New, easier-to-read, long- 
scale instruments. partments. 


Improved G-E Metal-clad 


New improved ventilation 


Faster-acting breaker-ele- 
vating mechanism. 


Totally enclosed bus com- 


Stronger! Safer! A Wealth of New Features 
That Contribute to More Dependable Operation! 


Pioneered by General Electric in 1935, Metal-clad 
Switchgear has set new staridards of safety and de- 
pendability that have made it the accepted power 
distribution equipment throughout all industry. 
Now, with new pace-setting advances in design 
and construction, it’s better than ever, and still 
maintains the features of visible primary contacts 
when breaker is lowered to the disconnect position. 
With expanding production schedules calling 
for more and more electric power, improved G-E 


Metal-clad Switchgear, in 4.16 kv and 13.8 kv rat- 


ings, gives the greatest protection against electrical 
shut-downs. New advanced features simplify opera- 
tion and inspection, and provide increased safety 
for personnel. And with stronger, more rigid con- 
struction and simplified design of many components, 
you get even more dependability. 

Only a few of the many new features can be 
shown here. For full information, see your local 
G-E Apparatus Sales representative, or write for 
Bulletin GEA-5664, General Electric Company, 
Schenectady 5, N. Y. 


i 


FRAME NOW COMPLETELY WELDED into one solid unit. 
Gusseted corners (see arrow), provide greater rigidity. Doors 
have a three-point latch operated from a single handle, and are 
reinforced against warping by a steel tube at hinge side. 


IMPROVED VENTILATING SYSTEM: Arrows show natural draft 
of air that constantly ventilates entire switchgear unit. The 
totally enclosed bus compartment, at upper left, is cooled by 
the circulation of air around it. 


GENERAL ELECTRIC 


REMOVABLE MAGNE-BLAST CIRCUIT BREAKER features 
improved flame-retardant insulation and simplified contact 
design. Breaker operating mechanism and control relay are 
on the front of breaker for easy accessibility. 


NEW FASTER ACTING BREAKER ELEVATING MECHANISM 
can raise the removable circuit breaker into position, or 


lower it for testing, in 30 seconds. A new compact gear-motor 
drives the simplified jack screw elevating mechanism. 


IMPROVED G-E METAL-CLAD SWITCHGEAR shown installed 
in new plant, Adequate interrupting capacity of circuit breakers 
plus total enclosure of all live parts insures maximum protee- 
tion against electrical failures. 


Complete Electrical 
System from 
“Packaged”’ equipment 


...Here’s the modern trend made 
possible with G-E equipment 


General Electric Vertical-lift Metal-clad Switchgear is 
only one item in a complete line of factory-assembled 
“packaged” equipment designed to simplify planning 
and speed installation of the safe, modern electrical 
systems required for today’s expanding production, 

The trend to “packaged” electrical equipment 
throughout the installation is illustrated by the ex- 
amples shown on this page. Installed in one of the 
nation’s newest and largest plants, each item of equip- 
ment was supplied as a ready-to-use unit. Use of 
standardized “packaged” equipment enabled this plant 
to get into production in record time. 

Perhaps similar equipment can help you. General 
Electric engineers stand ready to assist you in solving 
Electric Co. 


your particular problems. General 


Schenectady 5, N. Y. 


GENERAL ELECTRIC 


G-E OUTDOOR SUBSTATION built from standardized units, 
including transformer, oil circuit breakers and steel structure. 
Use of this equipment enabled this plant to save months in 
planning and installation. 


METAL-ENCLOSED LOAD-CENTER UNIT SUBSTATION, de. 
livered as a “package,” supplies low-voltage power to adjacent 
machines—eliminates need for long, low-voltage feeder system. 
Unit shown is one of 18 installed in this plant. 


Complete data at your 
finger tips—Write for 
these helpful bulletins 


Full information on modernizing 
or expanding your electrical 
system with G-E packaged equip- 
ment is given in these three illus- 
trated booklets. Write for GEA- 
5664 "G-E Metal-clad Switch- 
gear,” GEA-3592 “Load-center 
Unit Substations” and GEA-5600 
“Power for Industry's Third and 
Biggest Exponsion.” 
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IELD TYPE 


Aeross the country, leading industrial plants have made 
Springfield Type C 2-Drum Boilers THE POPULAR CHOICE 
where steam is needed for power, process, or heating service! 
Because these advanced designs are produced in a wide range of 
standard sizes, delivery time and engineering costs are held toa 
minimum. Users get many advantages: Positive Circulation... High 
Reliability...Water Cooled Furnace... Dry Steam—steam delivery 
tubes discharge above water level... AND good efficiency with 
any type of fuel you want to burn! Superheater, economizer, 
and air heater, if desired. For quotations and information, see 
your local Springfield representative or write us TODAY. 


LUMBER MiLL— 

Springfield Type 
rge West Coast lumber 
ed for firing with 


aste, j 
cation: Gardiner, 


in: Dubuque, lowa, 


rd. 


9 to 450 ps; 
los Angeles, California 


Waste. Location. P, 
* Portland, O, 
Oregon, 


if 
CEREAL MAKER — 30,000 
Ib. Springfield Type Unit for 
America’s largest Manufacturer 
a of cereals and grain food prog. 
9 
Ucts. Oil and 99s fired, Location; 
Belmond, lowa. 
2-Drum Bo 
al INSULATING MATERIALS 
50,000 ib. Springfield Type c 
unit for insulation maker. Spreng 
Stoker firing, Operatin , im 
| 
al 
a BUILDING MATERIALS — 4 
of steel forgin Spreader Stoker 


OMBUSTION CONTROL 


GAS FIRED—In this modern industrial plant steam is gener- 
ated at the rate of 400,000 lbs. per hr. by four gas fired boilers 
operated by a Republic automatic combustion control system. 


FOR 
ALL SIZES OF BOILERS 
ALL TYPES OF FIRING 
ALL LOAD CONDITIONS 


An automatic combustion control system, as 
designed and built by Republic, will enable 
you to operate your boiler (or boilers) over 
a long period at test efficiencies regardless 
of variations in fuel, load and other operat- 
ing factors. 


Republic combustion control is a unified 
system controlling simultaneously, in meas- 
ured quantities and in correct proportions, 
the fuel and air input to the boiler. 


It automatically increases or decreases 
the fuel and air supply to the boiler in the 
correct amount to maintain constant steam 
pressure and in the correct ratio to main- 
tain maximum combustion efficiency. 


Republic automatic combustion control 
systems, either pneumatic or hydraulic, 
are available for all sizes of boilers, all 
types of fuel firing, and load conditions 
and any arrangement of draft equipment. 
They are completely described in Data 
Book No. S-21—write for your copy. 


STOKER FIRED—The Republic instrument and 
combustion control panel for an 80,000 lbs. per 
hr., stoker fired boiler in a municipal power plant. 
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OIL AND GAS FIRED—In this model boiler room of a large STOKER FIRED—The Republic combustion con- 
institution the four combination oil and gas fired boilers are _ trol and instrument panel for the automatic oper- 
operated by a Republic automatic combustion control system. ation of a 45,000 lbs. per hr. stoker fired boiler. 


MIXED GAS—Republic instrument and 

control panel installed in a natural 

gasoline plant to automatically control 

two 50,000 lbs. per hr. boilers burning 
mixed gas. 


STOKER FIRED—A typical Republic combustion control installation 

in’ the boiler room of a mid-western university for the automatic 

operation of two 25,000 lbs. per hr. stoker fired boilers. All boiler 

instruments and manual controls are centralized on the two panels 
pictured above. 


REPUBLIC FLOW METERS ce 


2240 Parkway, Chicago 47, Hlinois | 
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Doing Double 


AT ONE OF WORLD'S LARGEST MALT 


SIMPLIFYING INSTALLATION, both turbine 
and generator (shown at left) are 
shipped as complete assemblies with the 
rotors locked in place. The WA-Series 
generator is of the housing type with 
air-coolers mounted in the stator above 
the floor lines, eliminating special cool- 
ers and duct work. 


| 4 
| 
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Ladish Malting Co. Uses 
Steam for both Processing 
and Power Generation 


GC QUANTITIES OF STEAM are required in the process of 
manufacturing 10 million bushels of malt annually at the Ladish 
Malting Co., Jefferson Junction, Wisconsin, And, as an economic 
by-product, the electric power needed for plant operation is generated 
by the same steam. 

When this world’s largest single unit malt house recently needed 
more generating capacity, Allis-Chalmers again was chosen. And 
with good reason, since two Allis-Chalmers units had been supplying 
the electric power consumed at the Ladish Malting Company for 
nearly fifteen years. 

Installed in 1951, the modern 2500 kw WA-Series unit shown 
here is now on 24 hr a day, 7 day a week duty. It consists of a non- 
H O U S B S / condensing impulse steam turbine and housing type air-cooled gen- 
* erator and exciter . . . carefully engineered and manufactured to 

operate as an integrated unit. 

Built for condensing or non-condensing service in NEMA ratings 
through 7500 kw, a modern WA-Series unit also will enable your 
power plant to meet tomorrow's expanded power demand. Complete 
details contained in new Bulletin 03B7654. For your copy, just call 
your nearest A-C office or write to Allis-Chalmers, Milwaukee 1, Wis. 
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POTOMAC RIVER GENERATING STATION 


Potomac Electric Power Company 


In November 1951 the Federal Power 
Commission released a report entitled 
“Steam-Electric Plant Construction 
Cost and Annual Production Expenses 
for 1950.” 

Among other interesting and signifi- 
cant data were the “Average Btu per 
Kilowatt-hour Net Generation” of 264 
power stations reporting from all sec- 
tions of the country. Seven of the ten 
steam-electric stations having the lowest 
annual heat rates —as revealed by the 


report — are pictured on these pages. 


All of the steam generating equip- 


ment in these seven stations was designed 


and built by Combustion Engineering — a 
Superheater, Inc. B-546 a 
Long Island Lighting Company 2 j j 


RUSSELL STATION 
Rochester Gas & Electric Corporation 
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PORT WASHINGTON STATION 


Wisconsin Electric Power Company 


DAN RIVER STATION 
Duke Power Company 


0. H. HUTCHINGS STATION 
The Dayton Power and Light Company 


SEWAREN GENERATING STATION 
Public Service Electric and Gas Company 


SUPERHEATER, 
200 MADISON AVENUE, NEW YOR 
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Total Power Produced in 66,465,000 
*A duplicate unit has just been or- 


Donald S. Kennedy, President of Oklahoma Gas and Electric, inspects Willis (extreme left) Superintendent of Generation at O.G. & E. and 
the 3500-kw combustion-gas-turbine at the Belle Isle Station with C. C. G. D. Conley (extreme right), Chief Engineer at Belle Isle Station. 
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“Surpassed Expectations”: says Donald $. Kennedy, 
President of Oklahoma Gas and Electric. 


The first combustion-gas-turbine to be placed in 
commercial service in America has completed its 
second year of successful operation at the Belle Isle 
Station of the Oklahoma Gas and Electric Company. 
On the line since July 29, 1949, the 3500 kw unit has 
established a record which has surpassed contract 
commitments for both capacity and economy. 

Donald S. Kennedy, President of the Oklahoma Gas 
and Electric Company, hailed the unit as eminently 
successful. ‘““The combustion-gas-turbine at Belle Isle 
has been easily operated and maintained by our regu- 


lar plant personnel. Maintenance costs have been 
lower and kilowatt output higher than we had antici- 
pated. The output has averaged well over 100 per cent. 
Availability has been consistently high with only 
thirty-seven hours forced outage, due largely to the 
failure of a lube oil pump impeller. For availability, 
economy, and capacity, our gas-turbine has surpassed 
expectations.” 
General Electric combustion-gas-turbines are avail- 
able in both 3500 kw and 5000 kw ratings. For com- 
plete details call your nearest G-E sales office or write 
for Bulletin GEA-5516, “Gas Turbine Power Plants.” 
General Electric Company, Schenectady 5, New York. 


11,823-HOUR INSPECTION REVEALS EXCELLENT OPERATING CONDITION 
A routine semi-annual inspection of the Belle Isle gas turbine was held in March, 1951. 
This careful check-up on all original parts failed to uncover any major components 
—either rotating or combustion—which required replacement. 


This half-section of the second-stage nozzle diaphragm had undergone 
almost no deterioration in twenty months of service. Its condition, 
typical of all diaphragm pieces, warranted no maintenance. 


All six combustion chamber caps were reinstalled for further service. 
The discoloration around the gas fuel nozzle of this cap is a deposit of 
noncombustible residue from the fuel. 


The compressor rotor, shown here with the top half of the casing 
removed, had collected a slight amount of dirt but was otherwise 
in original condition. 


GENERAL ELECTRIC 
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SINCLAIR OILS 
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Fine, smartly-designed fibre rugs made by the Deltox Rug 
Company are favorites with budget-wise consumers from coast 
to coast. The Deltox plant, in Oshkosh, Wis., generates its power with an 
Ames 4 cyl. Uniflow Steam Engine, shown here. 


At first, this engine was giving Deltox engineers trouble with 

sludging and oil emulsification in the circulating system. Then, about a 
year ago, Deltox changed to Sinclair RUBILENE® Oil Medium. The gauge 
glass was watched vigilantly, but there was no evidence of emulsification 
or developing sludge. 


Besides ending emulsification and sludging, the subsequent yearly 
overhaul showed practically no valve cam or bearing wear; 

and carbon deposits in the valve gearing were negligible. Furthermore, a 
check of past records showed a cut of 19% in make-up oil. 


Are you getting full satisfaction from the 
circulating systems in your plant? Perhaps 
a Sinclair Engineer can save you 
maintenance and operating expense. 

Get in touch with your nearest Sinclair 
Representative, or write to Sinclair 
Refining Company, 600 Fifth Avenue, 
New York 20, N. Y. 


MAKING A CHECK, Sinclair Rubilene shows 
complete separation from water, 


for circulating 
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Two years ago, Foster Wheeler 

had 19 condensers serving turbo- 

generators of 100,000 kw and larger. 

NOW THE TOTAL IS 57 CONDENSERS. 
These serve turbo-generators of 100,000 kw 
and larger in steam-electric stations at 
locations indicated on the map. They are 
engineered to meet the requirements of 
different geographical locations and varying 
water conditions. 

The ‘‘wide open" design of the Foster Wheeler 
cross-flow and double-flow condensers 

makes them especially adaptable for handling 
large steam volumes from units of this size. 
We are especially proud of the number 

of repeat orders testifying to the superior 
performance of Foster Wheeler condensers. 


FOSTER WHEELER 


CORPORATION 


1. Super Power Company of Illinois (Powerten Station) 
2 units operating 108,000 kw each 


2. Philadelphia Electric Company (Southwark Station) 
2 units operating 165,000 kw each 


3. Kansas City Light & Power Company (Hawthorn Station) 
1 unit building 100,000 kw 


4. American Gas & Electric for Ohio Power Company (Tidd 
Station) 
1 unit operating 100,000 kw 
5. Union D'Electricite (Genevillers Power Station) 
unit operating 100,000 kw 
6. Alebama Power Company (Gorgas Station) 
2 units operating 100,000 kw each 


7. Mabama Power Company (Barry Station) 
2 units building 112,500 kw each 


8. Georgia Power (Plant Yates) 
3 units operating 100,000 kw each 


9. Tennesses Valley Authority (Widows Creek Stecm Plant} 
6 units building 112,500 kw each 
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57 FOSTER WHEELER CONDENSERS 


are serving units of 100,000 kw 
and larger — 


Tennessee Valley Authority (Shawnee Steam Plant) 22. 
4 units building 150,000 kw each building 100,000 kw each 


. Tennessee Valley Authority (Colburt Station) 23. 
2 units building 200,000 kw each building 135,000 kw 


. Public Service Electric & Gas Co. of J. (Marion Station) m4. 
1 unit operating 125,000 kw building 100,000 kw 


- Public Service Electric & Ges Co. of W. J. (Sewaren Station) 25. Texas Power & Light Company (Sandow Plant) 
4 units operating 125,000 kw each 3 units building 


Public Service Electric & Gas Co. of M. J. (Kearny Station) 
2 units building 145,000 kw each 


2 units 100,000 kw each 


Pacific Gas & Electric Company (Moss Landing Station) 
3 units operating 100,000 kw each 


. Pacific Gas & Electric Company (Moss Landing Station) 
2 units building 125,000 kw each 


Pacific Gas & Electric Company (Contra Costa Station) 
2 units building 125,000 kw each 


. Pacific Ges & Electric Company (Pittsburg Plant) 
4 units building 125,000 kw each 
Arkansas Power & Light Company (Cecil Lynch Station) 
1 unit building 125,000 kw 


building 125,000 kw 


NEW YORK 6, N. Y. 


F W Single-pass, 
cross flow condenser 


FOSTER Q WHEELER 
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You Can Cut Costs 
Pressure and Temperature Control 


SECO METAL SEATS AND DISCS — Durable 
SECO Metal resists wiredrawing. More than 
twenty years of experience in thousands of in- 
stallations has failed to produce a single case 
where SECO Metal has been cut by steam. 


PACKLESS CONSTRUCTION — All Spence main 
valves and most pilots are built witheut stuffing 
boxes. This minimizes friction . . . eliminates 
much time-consuming maintenance. 


SPRING OUT OF PATH OF STEAM — The 
spring in the Spence Regulator is out of the 
path of the steam or other fivid flowing through 
the valve. It operates at low unit stress for ex- 
ceptionally long life. 


LARGE BALANCED DIAPHRAGM—Spence metal 
diaphragms, under usual conditions, never re- 
quire replacement. Spence Regulators have few 


' moving parts and those few are ruggedly con- 
SPENCE Type ED Pressure Regulator structed and seldom require attention. 


YOU BENEFIT by these and many Spence Pressure and Temperature Reg- 

other Spence features that assure accu- _—ulators are built in sizes from 14” to 

rate, dependable regulation year after | 12” for service with air, steam, water, These Companies 
year. That means less down-time, less __ oil or gas. Only minor adjustments are 

time and money wasted on replacement __ needed to switch any Spence Regulator Have Profited 


of parts. from one service to another. 
with SPENCE! 


The Springs Cotton Mills 

Ford Motor Company 

Pennsylvania Power & Light Company 
Jones & Laughlin Stee! Corporation 
National Tube Company 

The Atlantic Refining Company 
Great Lakes Steel Corporation 
Todd Shipyards Corporation 

Land O'Lakes Creameries, Inc. 
General Electric Company 

R. J. Reynolds Tobacco Company 
Ohio Edison Company 


fluid delivered by regulotor and 
some source of pressure con- 
nected to the pilot spring chamber. 


SPENCE ENGINEERING COMPANY INC. 
WALDEN, NEW YORK 
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‘IS ALL THE ROOF THEY 


@ Southwestern Public Service Corporation's installation of Allis-Chalmers 400-hp, 870- 
rpm vertical tube-type TEFC motors driving Allis-Chalmers pumps at Amarillo, Texas. 


What does it cost to house a 
motor? Nothing — if it’s an 
Allis-Chalmers tube-ty pe totally- 
enclosed fan-cooled motor. Then 
the sky is roof enough. And it 
need not be blue sky either. 

These motors aren't afraid of fog, rain, 
snow, salt, coal dust, soot, alkalies, or 
mild acids in the air. They're built to 


take care of themselves . . . and to save 
you money. The opportunity for low 


installation cost is only the beginning. 

Peak reliability and low maintenance 

pay worth-while dividends throughout 

the long life of the motors, 

Why? Because their tabe-type air- 
to-air heat exchanger design offers you 
these advantages: 

1. Self-cleaning action . . . result of 
generous flow of outside air through 
smooth, straight cooling tubes. 

2: Complete enclosure... protects sta- 
tor core and other electrical parts 
from dirt and corrosion. 


3. Full internal air circulation ... pto- 
vides efficient, even cooling—makes 
large sizes practical, 


These are proved advantages, for 
purchases have exceeded 170,000 hp in 
sizes from 250 to 2500 hp. Introduced 
in 1946, tube-type motors are now 
available down to 40 hp at 600 rpm. 

Bulletin 05B7150 describes these 
motors that are equally at home in- 
doors or out. Call your A-C repre- 
sentative, or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3534 


Also available in 
horizontal designs, 
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TANK PLANT 
GETS ROLLING 
IN RECORD TIME 


. With 


G-E Interlocked 
Armor Cable FROM WAREHOUSE TO TANK PLANT in less than a year. That’s the 


latest record of this midwest tank plant. This 53-acre tank plant was 
sped into production with flexible, adaptable G-E interlocked armor 
cable installed on Stacey aluminum racks. 


TERMINATIONS AND 


INSTALLATION SPEED was a real advan- Me : into position without 


tage on main-feeder runs. Racks were. a a delays — without ex- 
quickly hung from ceiling and cables were pensive lead joints nor- 
pulled into place. There was no need to : 2 mally required in other 
fit raceways and pull cables through. types of installations. 


NO THREADING, NO 
PRE-BENDING re- 


quired on this run. COMPLETE DATA ON ADVANTAGES 
Hours of bending 
time were saved on Get the story on installation speed with G-E inter- 
this secondary circuit. locked armor cables from booklet 19-320. Write 
Threading and fitting Section W11-263, Construction Materials Division, 


at panel box were General Electric Company, Bridgeport 2, Conn. 
eliminated. 


GENERAL ELECTRIC 
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This collects the “goo” 


from the smoke in a pipe. 
The individual benefits 
by this action. 


PRIMARY concentaaton 
BREECHING TO INDUCED DRAFT FAN 


Ww This collects the fly ask-from the 


smoke of a pudvérized fuel-fired boiler 


BREECHING FROM 
7) + BOILER OR AIR HEATER 


in-a-power plant. The entire 


SECONDARY 
VENT FAN 


surrounding area benefits by 


SECONDARY SEPARATOR DISCHARGES 
THE FLY ASH TO AN AIR TIGHT ——» 
RECEPTACLE OR SEALED ASH 
DISPOSAL SYSTEM 


this action. 


NOTE: ST Precipitators are also 
available for stoker-fired boilers 
with or without a secondary system. 


Contact our nearest branch office 
for technical data on Type ST 
Fly Ash Precipitators. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


AMERICAN-STANDARD * AMERICAN BLOWER ACME CABINETS * CHURCH SEATS + DETROIT LUBRICATOR * KEWANEE BOILERS + ROSS HEATER + TONAWANDA IRON | 


American Blower. ..a time-honored name in air handling 
4, 
4 
\ 4 \ 
2 
| 
= 
= 
| 
Division of American Rantator & Stardard Savitary conronsnos 


American Blower main plant and office, Dearborn, Mich. Here are located the finest research and sound laboratories and engineering facilities in the industry. 


) oa will find, in these modern plants, every facility for research, 


testing and manufacturing Mechanical Draft Equipment, 
Dust Precipitators and Gyrol Fluid Drives for power plants, as 
well as for the manufacture of a complete line of Air Handling 
Equipment for industrial and commercial needs. You are cordially 


invited to visit our plants and inspect our modern facilities. 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Awericay & Stavdard Savitary corroaaniow 


Seruing home and industry 


AMERICAN STANDARD ¢ AMERICAN BLOWER @ ACME CABINETS e CHURCH SEATS 


DETROIT LUBRICATOR ¢ KEWANEE BOILERS © ROSS HEATER © TONAWANDA IRON 
American Blower Columbus Plant, Marion Township, Ohio 


Canadian Sirocco Company, Ltd.. Plant, Windsor, Ontario New American Blower California Plant, san Leandro, California 


Wi 
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TWO WORTHINGTON COMPRESSOR-DRIVE STEAM 
TURBINES at Nixon, N. J., plant of Public Service 
Electric and Gas Company of New Jersey. 


Over 30 Worthington 


compressor-drive turbines 


serve Public Service 


of New Jersey 


TURBINE-GENERATOR FEED WATER BOILER FEED 
TURBINES TURBINES sets HEATERS 


A GREAT TEAM IN STEAM 


In a business where “service” is always the 
first consideration, Public Service of New Jersey 
has picked a long-service performer—the Wor- 
thington Steam Turbine—over thirty times, for 
installations from Jersey City to Trenton. 

Public Service of N. J., like many other 
Worthington users, know that the biggest secret 
behind the Worthington turbines’ service relia- 
bility lies in engineering—Worthington’s ability 
to design a steam turbine to fit any mechanical 
drive. And that engineering ability is backed by 
experience in thousands of installations of all 
types and sizes—the broadest experience you can 
find in compressor-drive engineering. 

Worthington builds compressor-drive turbines 
—all types and sizes—up to 25,000 hp. A wide 
variety of governors fits them for all operating 
conditions. Write for bulletins to Worthington 
Pump and Machinery Corporation, Steam Tur- 
bine Division, Wellsville, N. Y. 


WORTHINGTON 
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Coal has to STEP FAST at this power plant 


Twenty-five tons of coal per hour—from cars to 
bunker—is the proved performance of this S-A 
REDLER installation, requiring very little space and 
minimum supports. It is typical of the way S-A 
engineers, with more than half a century of special- 
ized experience to draw upon, solve specific material 
handling problems. ... If you have a question on 
moving bulk materials you will save time and money 
—and assume no obligation—by talking it over with 
qualified S-A engineers. Your inquiry is respectfully 
invited. 


50 years experience 


STEPHENS" 


5 Ridgeway Avenue, Aurora, Minois MFG. 


with bulk handling 
DAMSON 


Los Angeles, Calif. + Belleville, Ontario 


ENDICOTT-JOHNSON 
CORPORATION 
Endicott, N. Y. 


Roof top view shows head end of 
REDLER elevator transferring coal to 
a 20-foot long horizontal REDLER 
conveyor which discharges through four 
outlet chutes into boiler room bunker 
located directly below roof. Coal is 
received in a track hopper, is fed to an 
S-A KNITTEL ring-type crusher and 
then delivered to the feed section of the 
REDLER elevator. Coal placed on yard 
storage can be reclaimed to a special 
hopper for re-entry into the REDLER 
handling system. 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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HALL can help find the answers 
to Your water problems... 


Expanding plant needed more water. Before 

drilling new wells, Hall was consulted. Hall 

helped solve a stubborn slime problem, syn- 

chronized supply and demand, reduced water 

iler by : consumption 50%—then doubled well capa- 

tine check of 18,000 Ib. per pies city with new well-cleaning method. Result: 

eal Service Engineet § os No new wells, plenty of water for planned 
Hard deposit f expansion, money saved. 

sludge in mud inst d x68 ae HALL 


rt suggest 
repo’ howed th 


drum was gone. TEM LET HALL ENGINEERS HELP SOLVE 
vival HALL YOUR WATER PROBLEMS 


A check s 


> Write today for your copy of our bulletin on this subject. 


=x 


ALL PLANT WIDE WATER SERVICE @ HALL PLANT WIDE WATER SERVICE © HALL PLANT WIDE WATER SERVICE 


HALL LABORATORIES, ING. =: 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Please send me your bulletin: Let's Consider Your Whole Water Problem. 


a subsidiary of 


HAGAN 
CORPORATION 


Consultants on: 


@ Procurement Position 


Treatment Company 


e Usage Street & Number__ 


Disposal 
of Industrial Water 


City Zone State 
ALL PLANT WIDE WATER SERVICE ® HALL PLANT WIDE WATER SERVICE @ HALL PLANT WIDE WATER SERVICE 


HALL PLANT WIDE WATER SE 


=x 
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ELECTRUNITE Tubing is 

free from rolled-in scale 

and scale pits INSIDE 
AND OUT 
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ELECTRUNITE Tubes are full-normalized their entire Uniform ductility of ELECTRUNITE Tubing permits pre- 
length. Cut anywhere, they roller-expand and bead-over to fabrication with assurance of exact fit in any installation. 
tight, non-leaking joints without annealing. 


ELECTRUNITE BOILER TUBES 


MOOTH, ACCURATE 0O.D.’s make ELECTRUNITE Boiler Tubes fit drum holes 
neatly, go in easily. Full-concentric contours eliminate binding and 
hanging of tubes in holes. 


Uniform ductility, plus full-normalized structure, make ELECTRUNITE Boiler 
Tubes roll-in smooth and tight. You get tight bead-overs with maximum 
freedom from weepers and leaks. 


Users of ELECTRUNITE Boiler Tubes report as much as 30% reduction in time 
required to tube a boiler . . . or retube it. ELECTRUNITE inside-and-out 
inspection is your assurance that tubes are free from scabs and rolled-in 
scale, that tube walls are uniform.in thickness and quality. 


Write for information and design data on Republic ELECTRUNITE Boiler 
Tubes . . . the original electric-resistance-welded pressure tubes for boilers 
and heat exchangers. 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
224 EAST 131st STREET © CLEVELAND 8 OHIO 


ELECTRUNITE 


REATS tHE 
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Unique Circulating Water System 
Installed in This Power Plant 


The R. E. Burger steam-electric plant 
of Ohio Edison Company is located on 
the Ohio River well above flood stage— 
which may reach as much as 60 feet 
above extreme low water. Water is sup- 
plied to the condensers by a patented 
circulating water system pioneered joint- 
ly by Worthington and the consulting 
engineer, Mr. George W. Saathoff. 

All major equipment except circulat- 
ing pumps, which are designed to operate 
completely submerged if necessary, are 
located above flood stage. 

The new installation of a Worthington 
70,000 sq ft two-pass condenser and 
auxiliaries, serving a 90,000 kw turbine- 
generator, is the third Worthington unit 
in this station. Two 46,000 sq ft con- 
densers were previously installed. 

For advice on any new installation or 
information on a wide range of power 
plant equipment, consult Worthington 
Pump and Machinery Corporation, Steam 


Power Division, Harrison, New Jersey. 


HOW IT WORKS 

Two full-capacity ci ing pumps are 
used in series.* The primary pump, submerged 
below extreme low water, is a Worthington 
motor-driven m1FLO. Its high starting head 
characteristic is able to deliver enough water 
for starting purposes. A booster pump—a 
single-suction volute Worthington MIxFLO, 
mounted directly upon an hydraulic turbine 
—starts when there is enough water in the 
control well. The two pumps then operate 
automatically in series at full capacity. 

Advantage is taken of maximum siphon 
effect from the condenser drop leg which 


enters the sealing or control well. From this 
well, all circulating water is passed through 
the hydraulic turbine. Thus the static head 
from sealing well to river level is utilized— 
75-80% being recovered—in reducing the 
work of the primary pump, with saving in 
overall pumping power. 

The booster pump functions until rising 
‘water renders the turbine ineffective. Then 
the primary HIFLO works alone, producing 
full capacity under reduced head. 


*In the new unit, there are two half-capacity 
primary pumps, permitting operation of only one 
in the winter when low water temperatures prevail. 


WORLD'S BROADEST LINE OF STEAM POWER PLANT AUXILIARIES 


Feed Water Heaters 
Steom-Jet Ejectors 


Boiler Feed Pumps 
Woter Treating Equipment Surface Condensers 


Steam Turbines 
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WORTHINGTON DC2 HORIZONTAL AIR COMPRESSOR at Jeffrey Man 


ry 


Worthington air helps build Jeffrey mining 
and material handling equipment 


This Jeffrey installation at Columbus, Ohio, 
typifies the best and most efficient in Com- 
pressed Air Equipment. 

Equipped with Worthington’s Five Step By- 
pass Capacity Control, the compressor requires 
less horsepower and less maintenance because of: 

1. Reduced operating temperature at part 

loads. 

2. Reduced part-load power consumption. 

3. Reduced cylinder and ring wear because 

of improved lubrication. 


4. Reduced carbon deposits on valves. 


Jeffrey also operates a Worthington 350-hp 
steam driven compressor, a 10-hp single hori- 
zontal for soot-blowing, and a 10-hp vertical 
compressor for instrument air. 


For dependable, efficient compressed air re- 
quirements, always specify Worthington. Write 
for Bulletin L-675-B1B to Worthington Pump 
and Machinery Corporation, Compressor Divi- 
sion, Buffalo 5, New York. 


ufacturing Co., Columbus, Ohio 


a f 
| 
| 
a 
K.1.16 
v-TYPES BALANCED ANGLE MORIZONTAL PORTABLE RADIAL GAS ENGINE 
Compressors 
No Other Compressor Will Outperform a Worthington 


EVENLY DIVIDED CHART... provides uniform accuracy 
for all rates of flow. Write for Catalog No. 293-1. 


FLOW 
MEASUREMENT 
IS CONTINUOUS 


BELL AND 
BODY ARE 
CORROSION 
RESISTANT 


| 
Qmbortant Contrlnition te 
7 
Brown Electric Flow Meter 
the 
‘ AGA 
? 
i 
| 
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Flow Measurement and Accounting. 


} 


incorporates ... ELECTRONIC 
INTEGRATION 


SIMPLIFIED 
SCANNER AND 
CHART DRIVE 


HERE'S THE 
PLUG-IN 
RELAY UNIT 


THIS COUNTER 
1S FAST AND 
ACCURATE 


Two important features...evenly divided 
chart and electronic integration. . . facili- 
tate flow cost accounting; eliminate inter- 
mittent measurement and slow, compli- 
cated totalizing: 


The electronic integrator, consisting of but 
three major parts, simplifies accessibility 
and maintenance . . . permits quick check- 
ing and calibration. Scanning is rapid and 
extremely simple. The corrosion resistant 
meter body is of tubular construction, re- 
ducing weight and bulk. Transmission is 
electric. Mechanical flow meters, evenly 


graduated and similar to that shown, but 
with the bell directly coupled to the re- 
corder pen are also available. Recorder is 
fast, chart is easily read under all condi- 
tions of flow. The characterized bell is 
corrosion resistant, too, and is specially 
designed to eliminate tilting. 


Call in our local engineering representative 
for a discussion of your application. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4490 Wayne Ave., 
Philadelphia 44, Pa. 


Honeywell 


BROWN INSTRUMENTS 
@ Important Reference Data Fouts Covtiols 


Write for a copy of Catalog No. 293-1, “Evenly Graduated Flow Meters”. . . and Bulletin No. 90-2, “Supervisory Instruments for Power Generation.” 
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Packaged complete for improved automatic reclosing service 


LL YOU NEED to order your type 

“O” breaker is one set of speci- 
fications. It’s simple and convenient. 
This standard 3-pole breaker comes to 
you mounted on a strong lightweight 
framework with operating mechanism 
and automatic reclosing equipment each 
in its own weatherproof housing. The 
type “O” breaker is factory assembled, 
wired and tested in accordance with 
ASA standards . . . ready to install and 
operate. 


SECURE THESE PROVEN 
ADVANTAGES 
Positive, high speed breaker ac- 
tion with mechanically and 
electrically trip-free solenoid operat- 
ing mechanism, ac or dc operation as 
specified, 
(2) Efficient circuitinterruptionwith 
high rate of dielectric recovery 
for low contact and oil deterioration. 


64 


3 Automatic reclosing duty for 
unattended stations with stand- 
ard protective and reclosing relay 
equipment included. 


Feature for feature you cannot buy 
better breakers in this class. Over 50 
years of Allis-Chalmers progress in 
power circuit breakers is built into 
them. You can install them with com- 
plete confidence. For more information 
call your local A-C sales office or write 
Allis-Chalmers, Milwaukee 1, Wiscon- 
sin, for bulletins 71B6165A (OX-18) 
or 71B6093C (OZ-110, OZ-210). 

A-3440 


Rated Interrupting 
Amps. Capacity 
(60 cycle) KVA 


OX-18 

02-110 
02-210 
02-210 


02-210 


ALLIS-CHALMERS > 
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| 
ELECTRICAL PROTECTION 
FOR DISTRIBUTION SYSTEMS 
: 72 600 50,000 
| 144 | 600 | 100,000 
| 14.4 600 250,000 
14.4 1200 250,000 


alone 


Mr. H. A. Quinn: 
Manager Toledo Lovadry 


Here’s the 


Record 


Fuel costs down 33.9%, 
Steam processing 
temperature up 5°, 
Average 12.9°%, 
Boiler pressure, 125 PSI 


Average stack 
temperature, 452° F. 


A COMPLETE COAL DRYING, CONVEYING, DISTRIBUTION 
AND COMBUSTION SYSTEM. Coal is thoroughly dried and pre- 
heated and is conveyed pneumatically to furnace grates. Dry coal 
assures far more uniform distribution over entire grate in shallow, 
uniform fuel bed. Pre-heated fines burn in suspension, reducing 
cinder carry-over and greatly improving combustion efficiency and 
responsiveness as compared with stokers which do not pre-heat coal. 


PNEUMATIC SPREADER STOKERS 


Fuel savings, plus labor savings resulting from 
automatic conveying, plus the stoker’s ability to 
follow a fluctuating load—these are the reasons 
given by Mr. Quinn for installing the Iron Fireman 
Pneumatic Spreader at the Toledo Laundry after 
several years’ experience with similar Iron Fireman 
equipment in the company’s two other plants. 

No other stoker combines the many exclusive 
features and money-saving extras of the Iron 
Fireman Pneumatic Spreader stoker. Manual coal 
handling is completely eliminated—and without 
extra cost, because the automatic coal conveying 
system is part of the stoker itself. So flexible is this 


Coal, Gas, Oil firing equipment 
for heating, processing, power 
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conveying system that coal bunkers can be located 
almost anyplace with reference to the boilers— 
back, front or sides. In one installation that has 
been operating for years coal is fed from bunkers 
32 feet below the firing floor. 

Fully modulated fuel feed and air volume 
are automatically synchronized. Air supply is kept 
in step with coal feed-rate at all times. Coal is 
thoroughly pre-dried for uniform distribution. 
Capacities range to 1,000 boiler horsepower for 
a single unit. Multiple units for larger boilers. 
Send for descriptive literature. 

WRITE FOR CATALOG 


IRON FIREMAN MANUS co. 
3246 West 106th Street, Cleveland 11, Ohio. 


Send me literature on the Iron peat 
Pneumatic Spreader Stoker. 


Name 


THE IRON FIREMAN Address 
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CHICAGO 
METAL HOSE 
CORPORATION 


Sales operations are divided 
into four logical divisions 


CHICAGO METAL HOSE DIVISION 


Corrugated and convoluted flexi- 
ble metal hose, machine tool 
conduit, refrigeration conduit, 
“Vibra-Sorber” vibration elimina- 
tors for piping, and assemblies for 
specific applications. 


AIRCRAFT DIVISION 

Stainless steel aircraft components 

including hose of all types, bel- 

lows, oil and fuel lines, air lines, 

ducting and connectors of all 
types and many special assemblies @ In 1947, Chicago Metal Hose Corporation 


Sar pes avenen. introduced to industry a new science—the science of 
Flexonics. It is defined as the controlled bending 


FLEXON BELLOWS DIVISION of thin metals for use under varying conditions of 
Stainless steel bellows, brass and y 


temperature, pressure, vibration and corrosion. This 
mostats and bellows and bellows definition so well describes our operations and the 


expanding range of our products that we are adopting 


applications. it as our corporate name coincident with our 
EXPANSION JOINT DIVISION Let us assure you, however, that the change from 
Standard corrugated packlesstype gw Chicago Metal Hose Corporation to Flexonics 
expansion joints in free-flexing 
and controlled-flexing construc- Corporation involves no change in management, 
tion, high pressure Flexoniflex ex- i i 
pension joints, hest riser expan- personnel or methods of operation except for internal 
sion joints, and special joints. organizational changes that will make it possible for 
a fast growing company to serve its customers better. 


Fi i 
exonic ; 1301 $. THIRD AVENUE - MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 


Flexon identifies 
CMH products that 
have served industry 
for over 50 yeors. 


Manuf of C luted and Corrugated Flexible Metal Hose in a Variety of 
Metals + Expansion Joints for Piping Systems + Stainless Steel and Brass 
Bellows + Flexible Metal Conduit and Armor + A bli se 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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TO MEET LOAD DEMANDS 


Quickly and Continuously 


For the important and punishing draft job, you want fans that 
will meet your varying load demands dependably. You also want 
fans that are built for the long run—fans that aren’t continually 
requiring attention and repairs. And that means “Buffalo” Fans. 
These are the draft fans that have set endurance records in every 
type of power plant—many 25-year-old “Buffalo” Draft Fans still 
on the job have earned their keep many times over. That’s because 
every part of these fans is built oversize—built specifically to 
stand draft service. 


Above is a recent “Buffalo” installation in a municipal public 

utilities station. Three “Buffalo” Induced Draft Fans are on the 

right of the aisle, while three Forced Draft Fans are at left. 

Consulting Engineers for this project were GILBERT ASSOCI- 

ATES of Reading, Pa. 

More fans in the same station. In the foreground 
For helpful information on dependable is a “Buffalo” F.D. Fan with variable inlet vanes 
draft service, write today for BULLETIN id for regulating combustion. In the rear is an insu- 
3750. rast “Buffalo” I. D. Fan. 


FOR FANS 


BUFFALO | COMPANY 


488 BROADWAY BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont., Sales Representatives in all Principal Cities 


‘ J WING 


VENTILATING AIR WASHING AIR TEMPERING INDUCED DRAFT EXHAUSTING: 


ra 
co 
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-$-E-Co. 


Coal Scales are designed to 
handle wet coal. The width of 
the coal stream on the scale feed 


S-E-Co. 


belt is exceptionally wide and the skirt bars are 
vertical — thus reducing the possibility of arching at 
coal scale inlet. 


S-E-Co. Coal Scales are also equipped with a rubber 
belt feeder to which there is little tendency for the 


Coal Scales Handle Wet Coal 


coal to adhere and, as a result, wet sticky coal is 
handled by these units without feeder difficuty. 


Feed belts of S-E-Co. Scales have beaded edges and 
they slope downhill. All water, drained from bunker, 
passes through the stainless steel weigh hopper — 
hence no corrosion of scale body or weigh hopper. 


If you are troubled by wet coal problems, use 
S-E-Co. Coal Scales. 


SEND your inquiry tro STOCK EQUIPMENT COMPANY 


715 P HANNA BUILDING e 


CLEVELAND 15, OHIO 
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BY-PASS FEEDERS 


MECHANICAL CHEMICAL 
PUMPS 


MOTOR 


AUTOMATIC INTERMITTENT 
OPERATED CHEMICAL PUMPS 


for your water treatment 


To get the most from your water treatment, it’s essen- 

tial that the entire system be engineered for maximum 

efficiency. WATER TESTING CABINETS 
Here Dearborn will help by analyzing your exist- . 

ing equipment and physical layout. With this in- ée 

formation, a Dearborn engineer will then recommend FLO-CONTROL VALVES 

the necessary equipment, whether it is to include a —TIMERS 


pump or timer—a test cabinet—or an automatically 
controlled feeding system. WRITE FOR INFORMATION ON THE 
EQUIPMENT YOU NEED 


Why not plan to discuss your water treatment and the tine ! 


other boiler room problems with your Dearborn en- 


gineer? He will bring you all the benefits of Dearborn’s Dearborn Chemical Company, Dept. PO 
broad experience in this field since 1887, Merchandise Mart Plaza, Chicago 54, Ill. 


De-lonizing units Timers Test cabinets 
Chemical pumps, motor Cooling water samplers 
Chemical pumps, By-pass feeders 


DEARBORN CHEMICAL COMPANY 


Merchandise Mart Plaza Chicago 54, Ulinois systems C Cycle controlied feeding 


Please send information on the items checked above. 
Have a Dearborn Engineer call. 

GOVT) 


TRADE MARK REGISTERED 
THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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A Big Help 


on small—as well as big—deaeration jobs 


Small deaerators are big business at Worthington! 

That’s why the plant with small-capacity require- 
ments will benefit by getting acquainted with the com- 
plete range of Worthington deaerating equipment. 


Worthington Gives You All Types, All Sizes 


Worthington deaerating heaters and deaerators are 
built in sizes to handle from a few thousand pounds an 
hour to over a million. They are tailor-made to fit the 
particular requirements of each job. Special designs are 
available for operation with scale-forming water. 

Both tray and steam-jet types are made—with ex- 
ternal surface-type vent condensers or internal direct- 
contact vent condensing. They can be furnished for 
any practical operating pressure—constant or variable 
—or for vacuum operation. 


With a complete range of sizes and types at their 
fingertips, Worthington engineers can competently 
recommend the design best suited to your requirements. 

Remember, too, Worthington designs are backed by 
over 50 years experience in the design and manufacture 
of direct contact feedwater heaters and over 100 years 
experience in hydraulic 

Send your water treating problem to oe 
Pump and Machinery Corporation, Steam Power Divi- 
sion, Harrison, N. J. 


WORTHINGTON 
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COMBINED WITH OPERATING ENGINEER 


Plain Talk on Atomic Power 


sige NIGHT OF DECEMBER 21-22, 1951, saw the world’s 
first electric-power generation from splitting atoms. 
In a test run, 100 kilowatts of atomic power operated all 
the facilities at the National Reactor Testing Station, 
Arco, Idaho. 


This historic event was a colorful incident in experi- 
ments that will test the feasibility of “breeding” fission- 
able material. Breeding means so operating a reactor as 
to generate at least one ounce of plutonium for each ounce 
of U235 or plutonium consumed. Since plutonium is just 
as good an atomic fuel as U235, this breeding demon- 
stration will prove we can “burn” the entire mass of 
natural uranium instead of the mere one part in 140 that 
is the naturally fissionable U235. 


When breeding is demonstrated, we can truthfully say 
that one pound of natural uranium equals 1500 tons of 
coal in heat output. And even if this natural uranium 
should cost as much as $45 per pound, its heat would 
match that of coal at three cents a ton. 


This rosy arithmetic, plus the recent proof that atomic 
power is mechanically workable, may suggest that big- 
scale commercial atomic power is right around the corner. 
Not so! “All is not gold that glitters.” 


We must remember that man for centuries has known 
how to make power with zero fuel cost—by falling water, 
wind, tides, waves and sunshine. Of these, only hydro 
is important today. All these match atomic power in 
two vital respects: (1) The plants cost a lot to build. 
(2) They save a lot of coal, and little else. 


Beyond the point of steam g-neration the atomic plant 
need not differ from a conertional coal-fired power 
plant. The great difference, ana the great excess of cost, 
lies in the atomic reactor, in the elaborate equipment 
required to convey heat from reactor to steam generator, 
and in the complex plants for chemical processing and 
disposal of waste fission products. 


So the economic problem is one of balancing the addi- 
tional first cost of the atomic-power plant against a coal 
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saving of, say, 4 mills per kwhr. Designing an atomic 
plant that will pay its keep on this businesslike basis is a 
tough assignment for our best engineering minds. Early 
success can hardly be imagined. 


Years before that future birthday of truly self-sup- 
porting atomic-power plants, we shall see such plants 
that are mechanically reliable, and subsidized either by 
development dollars or as byproduct operations in atom- 
bomb manufacture. 


The earliest examples of truly self-supporting atomic- 
power plants may be very large stations, supplying elec- 
trochemical plants at high load factor and located near 
markets or raw materials in places where coal is costly 
—very likely in remote countries. 


Although the future course of atomic-power plant-con- 
struction costs remains a vast unknown, we can draw 
certain practical conclusions now, based on practically 
free atomic fuel. We merely ask how much additional 
can we afford to invest to save the present coal bill? 


Working this out for 4-mill coal cost, and a 15% 
fixed-charge rate, we find that the additional cost of the 
atom plant should be no more than $230 per kw for 100% 
load factor, and no more than $115 for 50% load factor. 
We expect that it will take years to achieve even the $230 
differential, which is why we predict a slow development 
of atomic power, but with the exceptions noted. 


This editorial started on the rosy theme of ultra-cheap 
atomic fuel, then switched to a rather cold-blooded pre- 
view of atomic power. To avoid any suggestion that your 
editors are horse-and-buggy engineers, let us conclude by 
restating our conviction that the atomic-energy program, 
as a whole, is of immense importance. America must 
continue atomic developments under full steam, spending 
billions to probe the atom for new secrets, and applying 
this new knowledge to medicine, agriculture and indus- 
try. Also, we have the atom bomb by the tail and don’t 
dare let go. So the bombs may subsidize the power. 


PHILIP SWAIN, EDITOR FEBRUARY 1952 + ESTABLISHED 1882 4 
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Right: Joint session of the Congress in 
the recently remodeled House of Repre- 
sentatives—listening to “State of the 
Union” address by the President. 

In the historic House and Senate 
Chambers as well as the administrative 
offices in the Capitol, heating and air 
conditioning systems are regulated by 
a Powers system of pneumatic control. 


OWENS) Only o few of the mony 


types of Powers Control 
used in the Capitol are 
shown here. 

Left: Powers Two-pen 
Recording Controller. 


World's Largest and Most Comfortable Legislative Hall 
is Regulated by— 


PP (P(E air convitionine 
Li CONTROL 


4 Note Accurate Control in House and Senate Chambers 


Outdoor temperatures, during the period covered 
by the temperature charts varied between 75 and 
95° F., yet indoor temperature was maintained 
constant from 9 A.M. to 5 P.M. One temperature 
sensitive bulb is located near the speaker’s 
rostrum, another is in the gallery. Note 
separate lines during the off period of control 
and how the two lines merge into one when 
Chambers were occupied. 


THE POWERS REGULATOR CO. 


3400 OAKTON ST., SKOKIE, ILLINOIS © Offices in Over 50 Cities 
Chicago 13, tll., 3819 N. Ashland Ave. © New York 17, N. Y., 231 E. 46th Street 
Los Angeles 5, Cal., 1808 West 8th Street © Toronto, Ontario, 195 Spadine Ave. 
Mexico, D. F., Apartado 63 Bis. © Honolulu 3, H.1., P. O. 2755—450 Piikoi at Kona 
Over 60 Years of Automatic Temperature and Humidity Control 


AIR CONDITIONING CONTROL 
4 


gee 


Other Washington Buildings using POWERS Control 


Department of Agriculture and Post Office Department Bidgs., 
Department of Interior and Old House of Representatives Office 
Bidgs., Social Security R.R. Retirement Bidg., Apex Bidg., Lafayette 
Bidg.,U. S. Navy Hydrographic Bldg., Washington National Airport. 


Experience gained by Powers in supplying dependable temper- 


ature and humidity regulation for these buildings may be helpful en 
to you. When your problems involve precise control for heating or Hig er daar oo 


e ee and Sub-Master Control 
air conditioning, contact Powers nearest office... in over 50 cities. only a few of the many controls used in the Capitol. 


TER THERMOSTAT (45°F) 
RECORDING CONTROLLER 


hain Type Thermostat 
=) 
j | 
| 
ii] AIR CONDITIONING APPARATUS DIAGRAM FOR OPERATION AND MAINTENANCE OF SYSTEMS IN THE HOUSE AND SENATE CHAMBERS ine 7 
Courtesy of Charles S. Leopold 
G > © RETURN AiR DAMPER AIR (PREMEATERS) 
SPs G HEATING COWS IN BYPASS Steam COmTROL Valve 
Noe Tr Dew IMERMOSTAT (30°F) 
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In the 
air conditioning 
chilled water 


distribution 


When plans were made for the air 
conditioning chilled water distri- 
bution system at a well-known 
university in the Southwest, the 
specifiers followed sound, proven 
practice in safeguarding the instal- 
lation against premature failureand 
excessive maintenance by spec- 
ifying genuine wrought iron. Over 
116 tons of Byers Wrought Iron 
pipe was used in the chilled water 
header piping of the central water 
chilling station, chilled and con- 
denser water lines, and steam con- 
densate lines. 

A network of chilled water lines, 
housed in a tunnel, carry the water 
from the power plant to the build- 
ings. A portion of the tunnel in- 
stallation is shown above. The two 
lower lines in the picture carry 
chilled and condenser water; the 
smaller, uncovered line above 


THIS UNIVERSITY 


COMBATTED THE CORROSION PROBLEM WITH 


Byers Wrought Iron Pipe 


them carries steam condensate. 
Zumwalt and Vinther, Dallas, were 
the engineers on the job. R. O. 
Davis, Inc., Austin, were the con- 
tractors. 

Byers Wrought Iron pipe has a 
record of long, dependable service 
in every one of these “hot spots.” 
Its wide-spread and continued use 
in these services is the best possible 
index of its ability to stay on the 
job longer, at lower cost per year. 

You will find some helpful in- 
formation on the use of wrought 
iron in our bulletin, WROUGHT 
IRON IN REFRIGERATION AND 
AIR-CONDITIONING SYSTEMS. 

A.M.ByersCompany, Pittsburgh, 
Pa. Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St.Louis, Houston, 
San Francisco. Export Division: 
New York, N.Y. 


7 \ Why 

Genuine Wrought Iron Lasts 
This notch-fracture test spec- 
imen illustrates the unique 
fibrous structure of genuine 
wrought iron—which is re- 
sponsible for the high corro- 
sion resistance of the material. 
Tiny threads of glass-like 
silicate slag, distributed 
through the body of high- 
purity iron, halt and disperse 
corrosive attack, and discour- 
age pitting and penetration. 
They also anchor the initial 
protective scale, which shields 
the underlying metal. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 
WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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SEMI-OUTDOOR BOILERS SAVE 


building materials but are protected by 
umbrella-type enclosure of corrugated 
Transite. Firing aisle between six boil- 
ers completely enclosed. Building holds 
main and house turbine-generators, 
auxiliary equipment and control room. 
San Joaquin River, left, supplies cool- 
ing water. Fuel will be oil and gas 


NO. 2 MAIN TURBINE UNIT 


along with two other 100,000-kw tur- 
bine generators make up initial installa- 
tion. Plant is being expanded to five 
units for total of 500,000 kw. 24-stage 
tandem-compound double-flow unit uses 
1300-psig 950-F steam, exhausts at 1.5 
to 3.0 in. Hg. Only four of five bleed 
points in turbine used for feed heating 


FEBRUARY 


POWER Takes You Through — 
New Contra Costa Plant 


Pacific Gas and Electric Co places this record-size steam plant 
in service to supplement its hydro-station supply. Located near 
Antioch, Calif. gives best station utilization for system 


1952 
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HOUSE TURBINE UNIT is heart of quick load-pickup runs in parallel with house transformer that normally feeds 

feature. 7500-kw_ single-auto- auxiliary demand. In case of transmission line trouble, house 
matic-extraction condensing turbine drives generator supply- transformer trips out, turbine takes over auxiliary load. 
ing energy to station auxiliaries, all electrically driven. Unit Bleed steam at 5 psig supplies heat to feed deaerator 


CONTRA COSTA continued 


CONTRA COSTA MUST 
BE READY TO PICK 

UP FULL LOAD INA 
FEW SECONDS WHEN 
RUNNING AT LOW LOAD 
ON STANDBY DUTY 


* 


COMPOUND FEEDWATER PUMPS stand on main turbine floor for easy su- 


pervision. 8 pumps handle 550,000 Ib 
per hr each against total head increase of 2000 psi. Two pumps carry full load on 
one main unit, two spares raise reliability. All piping under floor makes neat layout 


4 


. total up to 15 boards grouped in plant control room cen- 
CONTROL ROOM PANELS in room 175x50 ft. Here are MASTER CONTROL BOARD tralizes key controls for 
house generator, transformer boards, front, boiler, house-tur- boilers, turbines, combustion and feed systems, major steam 
bine boards, rear. Annunciator panels warn of trouble spots and feed motor-operated valves and auxiliary power sources 
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O00 | 
—_ 
did 


large 
densers through softening system. 
steam from Units No. 


reservoir 


MAIN STEAM CONDENSERS 


num-brass tubes. 


MAKEUP EVAPORATORS handle raw water taken from 


under 
Evaporators take bleed 
1 or 3. Raw water comes from river 


have 50,000-sq-ft surface 
made up of 28-ft alumi- 
Condenser neck welded solidly to turbine 


DEAERATING HEATER on roof of auxiliary bay gives 
positive suction head of 45 ft on 
feed pumps. Direct-contact type deaerator has two vent con- 


con- 


densers, takes 5-psig steam from house-turbine extraction point 


INDUCED- AND FORCED-DRAFT FANS {°" eoch boiler 


stand near 
each other outdoors. Fans run at full speed during low-load 


outlet. Vertical circulating and hotwell pumps serve units stand-by operation for emergency. Vanes and dampers control 
Key Pion ral 
Main steam 4 - _ Future cool 
fines ers 
Bower Deoerotor Traveling / 
entiation units platform. | i 
/0QO000 kw Aur crane 
turbine 4 eector | 
generator - 
Turbine | 
Main Pl Exciter. Aw heoter 
¢ 
water pump House’. Fuel oul Future FO 10. 
Stotion pumps puver fon ton | 
Outlet tunnet | Service Fuel ou 1zers | 
| wofer heaters 
Main cond pumps’ i pumps tunnels 


STATION PLAN LAYOUT, 


shown in small sketch, above 
left, tells how elevation sec- 
tions are taken through plant. Station has two main operating 
levels with control room centered so operators can see down 
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tentral boiler aisle on one side, and the main and house units 
and boiler feed pumps on other side. Plant layout allows space 
for future conversion to pulverized coal firing. Fan casings are 
big enough to take larger rotors for future conversion to coal 
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480-VOLT LOAD CENTER divides into air-circuit breaker 


and combination-starter sec- 
tions. Circuit-breaker sections serve loags 25 hp and up; com- 
bination starters supply loads under 25 hp. Total, 8 centers 


POWER-GENERATING EQUIPMENT: 


General Electric Co 
compound, double-fiow, 100,000/111,000-kw, 1300-psig, 950-F, 1.5 to 
ser abs, 3600-1pm, 24-stage, 5 bleed points, Dianked off, 129,375 kva 
at 1Spsig pressure 
House turtune generators, 3 General Electric Co 
Single-automatic-extraction condensing, 7S00/937Sk«, 1300-psig, 950-F, 
abs, 36000-1pm, stage, 10,7] 4-«va at 0.7 pf, au-cooled 
Main condensers lngersol!-Rand Co 
50 sqft single pass. divided waterhos, deaerating and reheating 
hotwell, 7796 aluminum Dass tubes, Z8-ft effective length 
Anencan Brass Co 
Phetps Dodge Copper Products Corp 
Scowll Manufacturing Co 
Yomshite Copper Worms, Ltd 
Curcubating-water purps, 6 Ingersoll-Rand Co 
Vertical mized-tlow, extended-snaft, dettom-suctron, 44 800-gpm 
21-ft total 


Condenser tubes 


Circulating-pump drives, 6 Westinghouse Electric Com 


Mare condensate pumps, 6 Ingersoll-Rand Co 
Vertical, contitupal, Sstage, 1600 gpm at 200-ft tota! read 


Mestinghouse Electric Com 


Condensate-pump drives, 6 
125-hp motor, 440-v, 11 75-cpe 
Main steam jet au ejectors, 
Taw-element, 2-stage 
House condensers, 3 Westinghouse Electric Corp 
Songie-pass, radiai-flow, dived waterbon, deaerating hotwell, 4000 sq ft, 
priming ait eyector tor waterbor 
House condense: tudes American Brass Co 
House condensate pumps, ‘Westinghouse Electric Comp 
Hon zontal 2stage, 180 gom at 200-tt total head, 20-np motor 
dre, 


Ingersoll-Rand Co 


House steam-jet ai! 3 
Twinrelement, 2-stage 


Westinghouse Electric Corp 


Condenser vacuum pumps, 2 Nash Engineering Co 
520 at 15-in. vacuum 

Vacuum pump drives, 40-np motor, 2 General Electric Co 

FEEDWATER EQUIPMENT: 

Bosler feed pumps, Ingersoli-Rand Co 


Primary and secondary pumps mounted on common shaft Primary pumps: 
horizontal. 3-stage, single-suction, type, 580,000-\> 
per-hr at 550-psi differential pressure horizontal §-stage, 
single suction, solid-case, diffuser-type, $50, per: at 1470-psi dif- 
ferential press. 

Borler teed pumps, 3 yyron Jackson Co 
Promary and secondary pumps on common shaft Primary pump single- 
suctvon, first stage has opposed impeliers with double suction, hon zontally 
‘split casing, 00D-it-per-w at 550 psi press. 
pump 9-stage single suction, opposed impellers with double suction 
stage, with solid outer casing, at un 
psi diff pe 

Feed pump drives, General Electric Co 
358S-rpm, shaft-driven main oil pump, ait-to-water motor 


F eed-pump integral ov! pumps, 3 De Laval Steam Turbine Co 


11 gpm at 25-psig head 


Feed-pump auxiliary ot! pumps, 5 Ingersol!~Rand Co 
gpm at 220/40-v, 450-tpm 

F eed-pump auriiiary pumps. Brown Sharpe Mig Co 
Rotary gear, 6 gpm at ‘erp motor, 

On coolers, 8 Ross Heater & Mtg Co 

Feedwater heaters, 3 Griscom-Russell Co 


Closed, U-tube, 4-pass, OD 18 cupro-nickel tubes, 
400-psig shell, 700-psig tute, with desupermeater and intemal drain cooler 
Feedwater heaters, 3 CF Graun & Co 
Closed, horizontal U-tube, 2-pass, in. OD 18 BWG cupro-nickel tubes, 150- 

psig shetl, 700-psig tudes, intemal draw cooler 

Feedwater heaters, 3 CF Braun & Co 
Closed, nonzontal U-tube, 4-pass, with ‘ein. OD, 1d BWC eupro-nichel tudes, 
150-psig shell, 700-psig tude, internal drain cooler 


Feedwater neaters, 3 Gnscom-Russet! Co 
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Closed, horizontal U-tube, +pass, OO 18 BWC admiralty tubes, 
psig tube 
Deaerating feedwater heaters, 3 Cochrane 
Duect-contact tray tvpe, vent condensers each, 6300-gal storage capacity, 
1,176,870 maximum flow 
Heater drip purgs. 3 
Horizontal centrifugal, 2-stage, 330-gpm, 242-F, 97-ft head 
Heater-drip-pump drives, 3 
motor, 440-v, 1745-rpm, 1S-hp 


Ingersol!-Rand Co 
General Electric Co 


Heater drip pump: ‘orthington & Machinery Cop 
Horizontal 2-stage, 300 gpm, 170 ft tota | 

Heater-drip-pume drive, 3 Westinghouse Electric Corp 
25-hp motor 1765-19 

Evaporators, 2 American Locomotive Co 
Double effect (4 shells) horizontal, 2-pass, ‘ein. OD 18-BWG-20 
copper-mckel tudes, 1365s@ft heating surface per shell, 
vapot output pet double-ettect set 

Evaporator condensers, 2 American Locomotive Co 
Horizontal, shell and tube, 2-pass, Win, OD 16-ft 18 BWG admiralty tubes, 
1647 sq ft heating surtace 


STEAM-GENERATING EQUIPMENT: 


Boilers, 6 Combustion Engineering-Supermeater Inc 
Thwee-drum, dent-tube, radiant, completely watercooled furnace, 475,000 i> 
per-ty continuous, 550,000 it-per-hr for 2 weeks, 1405 psig, 950 F, 34,700-cu 
ft furnace volume, 25,848 sq ft waterwall surface 

and gas ourners, 54 Peabody Engineering Co 
3 forced dratt aelon per boiler, 9 gas-electric igniters per bovler, 9 swing 
tront combination gas and wide-range or! burners per dorler with 4050 ID o:! per 
bt, each arranged at 3 levels 
lers, 6 Combustion F ngineering-Superheater, Inc 
= 26,200 sq ft heating surface, superheat control by dual gas bypass 


5, 6 Combustion Engineering-Superteater, inc 
aection, hs horizontal finned tubes, 8880-sq-f surtace per section, 420 F in- 
let, 489 F outlet water (on! fired) 


Aur preteaters, 6 ‘Aut Preneater Com 
Lyungstrom regenerative, vertical shaft, 69,800 sq ft 
Steam air heaters, 6 Buffalo Forge Co 


atc co, tng ste, 612 00H 


Forced-draft American Blower Corp 
outlet dampers, oil, gas coal duty, 62.5-in. 

Tie? rpm, 180000 chm at 100 F and 18. water 

Forced-draft fan drive, 6 jestinghouse Electric Corp 
700-np motor. % gpa 
water at 75 F 

Induced-draft fans, 6 American Blower Corp 
Iniet louver dampers, outlet Of gas duty, 80.3-in, wheel di- 
ameter, 498 mpm, 315,000 cim at watercooled Dearings 

Induced-draft fan drives, 6 Electric Comp 


4160 v, rpm, 1 surface cooler per motor needing 50 gpm 


Soot diowe: Diamond Power Specialty Com 
operated, steam Supetheater section 12 umits on upper 
side walls, 10 revolving units on side walls Economizer section 4 revolving 

ts on rear wall, 4 stationary units on each rear and side wall; fumace 
(future. 8 wall boxes on front, side and rear walls for possible future instal- 
of retractable soot bi 


Automatic control systems Barley Meter Co 
ae and feedwater controls for (1) combustion (2) steam temperature 
water flow (6) feedwater pressure and pump regulation 
INSTRUMENTS AND METERS: 
Conductivity recorder nneapolis~Honeywel! Regulator Co 
Wimax Div, Black, 4 
Liquid-levet controliers { => 
Fisher Governor Co 


Oratt gages Bailey Meter Co 
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4160-VOLT SWITCHGEAR ol! motors larger 


than 250 hp. Circuit-break- 
ers can interrupt 250,000-kva 3-phase faults. All feeder 
overcurrent, bus differential current relays located in panels 


Liquidlevel indicators {im vs 
Manoreters Meriam Instrument Co 
ptt ‘Leeds & Northrup Co 
Differential pressure indicators Bushneti Controls & Equipment Co 
Pressure control... = Fisher Governor Co 
Presswe gages {Peete Coast Instrument Co 

ident Engineering Co 


Pressure snubvers Uperating & Maintenance Specialties Co 
Pressure and temperature recorders Foxboro Co 


Sight-flow indicators Fischer & Porter Co 
Limit switches General Electric Co 
Mercury switches The Mercoid Corp 
Thermo switches Fenwal, inc 
Tank gages Shand & Jurs Co 
Temperature control and control valves Mason-Neilan Regulator Co 
Temperature indicators Minneapolis~Honeywe!! Regulator Co 
Industrial thermometers Palmer Thermometers 
Water-fiow meters Neptune Meter Co 
Water-jet eductor Schutte & Koerting Co 
Turbidimeter General Electric Co 
MISCELLANEOUS HEAT EXCHANGERS: 
Bearing cooling wate Ross Heater & Mfg Co, Inc 
1588 sq ft 18 BYG aluminum brass tubes 
Fuel-orl heaters (primary) Southwestern Engineering Co 
Horizontal, ov through tubes, 272 sq ft surface 
Fuel-oul heaters, 9 (secondary) CF Braun & Co 
Horizontal, oi! in tubes, 2150 sq ft sutace 
Primary condensate cooler, | EC Cooley Co 
Sampling coolers, 37 Hagan Corporation 
Service-tank recirculating heaters, 2 Southwestern Engineering Co 
Storage-tank intemal suction heaters, 2 Southwestern Engineering Co 
MISCELLANEOUS PUMPS: 
Boiler test p Worthington Pump & Machinery Corp 
Vertical =! type, 3.3 gpm at 3500 psig. 
Boiler test pump drive, 1 Westinghouse Electric Corp 


10-hp motor, 


Bosler wash py Worth: Pump & Machinery Corp 
Sogo iy 250 gpm at 119.1 head diff, 30-hp motor drive, 440-v, 


transfer pumps, Worthington Pump & 
gpm at G.S-psig press. diff, 25-np motor 


Bumer clean Co 


Ingersoli-Rand Co 
Centrifugal, 1 water at itl 75 wot 


Control-nouse di Chicago Pump Co 

Distilied-water pumps, 3 Ingersol!-Rand Co 
Horizontal we centrifugal, 300 gpm at 175-ft total head, 30-hp motor 
drive, 440-v, 34! 

Water-tank booster pump, 1 _ Peerless Pump Div, Food Machinery & Chemical Corp 
Horizontal 100-gpm at 114-tt head, Shp motor 40-v, M50-1pm 
Evaporator feed pumps, lis Chalmers Mtg Co 

motor drive, $40-v, 3500-1 
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CONTROL-ROOM ALARMS and annunciators require 


total of five relay cabinets, 
two of them shown here, below control room. The 125-v dc 
station battery distribution. system powers annunciator system 


UNIT HEAT BALANCE 


ures at 10,935 Btu per kwhr. 
double-effect arrangement or singly. 


includes house furbine floating 


at low load. Net heat rate fig- 


Evaporators may be used 
No. 2 has no evaporator 


—————Contra Costa Steam Plant, Antioch, Calif., Pacific Gas & Electric Co, Units No. 1, 2 and 3——————— 


Fire pumps, 2000 gpm, 2 - ‘ 
Fire-pump drive, 250-hp motor, 1 — 
Fire-pump dnve, 1 
turbine, 175-psig steam, 3500-rpm 
Fuel-oil recirculating pumps, 4 Porter Co 
Horizontal, balanced quadruplicate screw, external gear and deanng, 300 gpm 
at 126 ft total head and 12,000 sss viscosity 

Recirculating pump drv 

Fuel-oil transfer pumps, Warren Steam Pump Co 
balance screw, external gear and bearing 1000 gpm at 
250-ft total head and 5000 ssu viscosity 

Transter-pump Westinghouse Electnc Com 
100-np 

Glané-seal water-return pumps, Worthington Pump & Mactunery Corp 
Vertical twhine type 160 gpm of 180-F water at total head, 
motor drive, 440-v, 1750-1pm 

Lube-oil filter pumps, 6 De Laval Steam Turtene Co 
Rotay, 3 at 11:2 gm, 25 psi diff press. for main units, 3 at 2.7 gpm, 25-psi 
Giff press. for house units, motor dave, 440v, 1150-1pm 

transfer pump, | K Porter Co 

type, gear~ gom at SO-psi diff press., 7.S-hp motor 
drive, 440-v, 1150-1pm 

Primary tueborl pumps, 12 ‘be Laval Steam Turbine Co 
Triple rotay screw, floating dnving screw with two idiers, 90 gpm at 1970-f 
total head and 3000 sss viscosity, 7Snp motor drives, 440-v, 108pm 

Secondary fuel-oil pumps, 12 Iron Works 
4stage n gom at 750-ft total head, 40-np motor “Oy, 
3550-19 

Primary tuel-orl heater pumps, 4 Awora Pump Co 

Turbine-type, 2-stage, 7 gpm at 197-ft total head, -hp motor drive, 220/440-v, 


Byron Jackson Co 
General Electric Co 
Westinghouse Electric Comp 


Westinghouse Electric Corp 


Primary fyel-oi! he ate: diip-transter cumps, 3 Peerless Pump Div, 
Food Machinery & Chemcal Corp 


Centrifugal, 50 gpm of 165F water at 59.1 total head, 1.Shp motor drive, 
0 v, 450 


Secondary fyel-o1! heater-transter pumps, 3 Worthington & Machinery Corp 
Centrifugal, gpm of 165-F water at 35.51 total head, | drive, 
Mv, 

Rawwater makew pumps ington Pump & Machinery Comp 
Vertical turbine type, po at motor drive, 440-v, 


Screen wash pumps, 2 ‘00d Machinery & Chemical Com 
Deep wel! type, 2500 gpm, 240-ft 2M-np motor drive, 440-v, 
17 1pm 

Screen well pumps, 2 Byron Jackson Co 
Vertical turbine type, pr, 289-ft head, S0-hp motor drive, 440-v, 1750-rpm 

Solvent injection pump, | Hills—McCanna Co 
Positive displacement, single-cylinder, single-acting, 7 gph at 2Spsig dis- 
charge, 1/3-Np motor 173 

‘Staion service-water pumps, lngersoli-Rand Co 
Horizontal double suction, split casing, 6000 gpm at 
160-ft tot, 

4160 v, 1182 rpm 

Ovly-water booster pumps, Chicago Pump Co 
Vertical nonclog sump 1000-gpm, 25-ft head, motor 

Drainage booster pumps, 3 

Transtormet pump, 

Vacuum priming pumps. 

70 clm at motor, 40-v, 1150-rpm 


Westinghouse Electric Com 


Economy Pumps, inc 
Pacific Pumping Co 
Nash Engineering Co 


COMPRESSED AIR SYSTEMS: 


Service Chicago Pneumatic Tool Co 
cooler, ar filter-silence 

Instrument ait compressors, Ingerso!i-Rand Co 
Horizontal, single-stage, double-acting, wate: jacketed, 254-clm at 100 psig, 
300-rpm, aftercooler, air filter-silencer 

Instrument air dryer, 1 Com 
Dual tower, activated alumina desiccant for instrument and control air 
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Au filters and reducing manitoids, 12 


PIPING: 


All steam and boiler feed 
Circutating water, cast iron 


Fire tines 


Control-aut ‘copper tubing 
Cooling cons 


Expansion jonts 


Filter 


Expansion joints...» 


VALVES: 


High-pressure gate and check valves 


Steet gate, globe and check valves 


Instrument valves 


Bleeder check vaives 
Boiler biowoff valves 


{ron and bronze valves 


Solenoid tip valves 
Relief valves 


Butterfly valves .. 


Pressure reducing and contro! valves 
Transfer valves 

Pressure tip vaive 

Feed-pump valves 


TANKS AND RECEIVERS: 


Service-air receivers, 2 


Midwest Piping & Supply Co 
U.S. Pipe & Foundry Co 


Gronet! of Pacitic 
"Hair & Co 


Hagan Corp 


Yarnal!-Waring Co 
Cuno Engineering Corp 


Badge Manutactuing Co 
Chicago Metal Hose 

Zallea Brothers 

Garlock Packing Co 

Yamail—Waring Co 


Benner Nawman inc 
CC Moore & Co 
Yarali—Waring Co 
Co 

Machine Co 


Waring Co 
Strong, & Hammond Co 
Wrignt—Austin Co 


Armstrong Machine Works 
Armstrong Cork Co 


Chapman Valve Mig Co 
Crane Co 
Powel! Co 


Valve Mig Co 
'Stockham Vaive & Pipe Fittings Co 
Crane 


Pacific Valves, inc 

Dragon Manufacturing Co 
Edward Valves, inc 

Atwood & Morri!! Co 
Yarnal|—Waring Co 

Chapman Valve Manufacturing Co 
Wm Powel! Co 


Auto Switch Co 
Manning, Maxwell & Moore, inc 


Bustme!! Controts & Equipment Co 
Henry Pratt Co 


Fisher Governor Co 

Barley Wete: Co 
Ruggies—Kiingemann Co 
Mason—Nesian Regulator Co 


Chicago Pneumatic Too! Co 
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120-psig, dia, &ft 
Instrument aur recervers, 

LiS-psig, dea, 12-ft high 
Bearing cooling-water return tank 
Blowoff tanks, 2 
Bovler-water transfer tank 
Chem cal injection drums, 3 
Chemica! mixing tanks, 3 
Closed drip tanks, 3 
Continuous blowdown flash tanks, 3 
Dist ted-water surge tanks, 2 
Elevated water-storage lank 
Evaporator and treeblow flash tanks, 2 
Gland seat return tanks, 2 
Lube-ov! 
Oi! tami: 


long, St nigh, floating cover 


separator, 


Promary fuel-o1l-neater condensate tanks, 2 


Vacuum priming tank, | 
Transtormer-oil storage tank, 2 


VENTILATION AND AIR CONDITIONING: 


Ait-condi toning umts, 


10 tons, selt-contaned (less condensers), 


Ingersoll-Rand Co 


Atlas Stee! Products Co 

. McDonough Steel Co 
Consolidated Wester Steel Corp 
Babcock & Wilcox Co 
Independent Iron Works, Inc 
Califorma Stee! Products Co 
Sarracco Tank & Welding Co 
Consolidated Bester Stee! Com 
Chicago & iron Co 

Atias Stee! Products Co 

Atlas Stee! Products Co 
Independent Iron Works, inc 


Berkely Stee! Construction Co, inc 


Consolidated Western Stee! Com 
San Jose Stee! Co 

McDonough Stee! Co 

California Stee! Products Co 


General Electnic Co 
3 units wth one row steam 


heating cols, | ut with 7Skw electnic ‘stp heaters, 10-np compres: 


‘Sor motor, 1.5-hp tan 
Evaporating 


condensers, 4 
includes L/-hp circulating-water pump motor, I-hp tan 


Au washers, 10 

Venti\ation supply fans, 10 
Ventilation exhaust fans, 20 
Ventilators, 2 

Ducts 

filter, 4000-cfm 
Wiscelianeous exhaust fans, 7 


Vent fan 
For burnet-cleamng station 


MISCELLANEOUS EQUIPMENT: 


Turbine-bay cranes, 2 
Auniliary-bay crane, 2Ston, | 
Mactnne-shop crane, 10-ton, | 
Traveling plattoras, 4 


For dovler burner mantenance, motor operated 


Chtorinators, 3 

Passenger elevator, | 

Freight elevator, 1 

Hydraulic fish left, 1 

purifier 
Portab' 


American Locomotive Co 


Buttaio Forge Co 

Butfaio Forge Co 

Buftaio Forge Co 

H Robertson Co 

Atias Heating & Ventilating Co 
Fred W Kolb 

Westinghouse Electnc Comp 


Sturtevant Div, Westinghouse Electric Corp 


Cyclops tron Works 
Moltett Mtg Co 
Mottett Mig Co 
Moftett Mtg Co 


Wallace & Treman Products, inc 


Pacific Elewator & Equipment Co 
Pacific Elevator & Equipment Co 


Geimore Stee! & Supply Co 
Sharples Corp of Calitorma 


Np 7230/4400 3475-hp motor, heater 


Turbine lude-oil filters, 6 
L-p CO, fe-protection equipment 
Water-treating plant 


Bowser, inc 
Cardo Western, inc 
Graver Water Conditioning Co 


rated desiudging valve, 125, 000-\> maximum com 


Engineers and Constructors 


Be chte! Corporation 
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Barley Meter C 
ey Meter Co 
| 
Badger Manufacturing Co 
Chicago Meta’ 
Garock Packing Co 
Steam-sampling tubes a 
{ 
— 
Walworth Co 5 
Wm Powell Co 
Ohio injector Co 
ane Co | 
Hot process wth siudge-bianket type reactor, vent conde 
Chemcal-teed tanks each with 1125-1pm agitator motor feed 
meters, solenor 
i 
|_| 


CEILING-MOUNTED fans for one of the two air-cooled heat 
exchangers in Cooper-Bessemer’s closed system for cooling 


To cut winter heating costs 
and ventilate in summer, 


this plant... 


Put Diesel Heat 


To Work 


Diese. waste HEAT and its removal 
are all too often accepted as a neces- 
sary evil. Cooling equipment is pro- 
vided as a matter of course without 
thought of the heat-recovery possibili- 
ties that offer attractive dividends in 
many industrial plants. 

To prove these dollar-saving oppor- 
tunities, the Cooper-Bessemer Corp 
devised and set up, in its Grove City, 
Pa. plant, a system to make use of en- 
gine jacket-water heat for plant heat- 
ing. The system has been operating for 
over a year, and has already saved 
more than double the $2000 installation 


cost of extra pumps and_ piping. 

With two air-cooled radiators in- 
stalled in the engine-erection building 
adjoining the powerhouse, waste heat 
is used as a supplement to the regular 
heating system during the winter 
months. In summer, fans blow heat 
out to the atmosphere, setting up wel- 
come ventilation. 

Of the nine engines in the power- 
house, totaling 7320 hp, the original 
cooling system was designed to handle 
four, involving 4720 hp and a heat dis- 
sipation of 9.2 million Btu per hr. 
Original estimates of heat-dissipation 
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engine jacket water. Each fan is rated at 108,000 cfm, and 
each radiator dissipates an estimated 4.5 million Btu per hr 


WASTE HEAT from engines totaling 7320 connected horsepower 
is used for supplemental winter heating of a plant building 


factors and cooling capacity were so 
conservative, however, that engineers 
soon found the system could handle 
all nine engines without adding any 
more equipment. 

Required reduction of jacket-water 
temperature is 160 to 148 F. And radia- 
tors are rated conservatively at 4.5 
million Btu per hr each, based on 90-F 
air. The fans, one under each radiator, 
are 15-hp 4-blade variable-speed jobs, 
each rated at 108,000 cfm. 

Both radiators are mounted horizon- 
tally on side-bay ceilings, 35 and 50 ft 
above the floor. Jacket water is piped 
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MOTOR-OPERATED louver over radiator unit. 
winter for plant heating, opened in summer for ventilation 


It is closed in AUXILIARY panel in powerhouse, with all controls and alarms 
for cooling system, has emergency alarm for power failures 


Woter supply 


To drain 


Air-cooled 
heot exchanger 


Woter pumps 


SCHEMATIC piping diagram of entire heat-utilization cooling 
system in Cooper-Bessemer’s Grove City, Pa. plant. Larger 


from the powerhouse 100 ft to one 
radiator, 300 to the other. 

To vent heat to the atmosphere, a 
pair of center-opening doors, or lou- 
vers, open through the roof over one of 
the radiators, while a single side-open- 
ing door serves the other. 

Complete cooling-system controls are 
centralized on one common auxiliary 
panel in the powerhouse. Included is 
an alarm system for high- and low- 
water temperature and low-water level. 
If power to these circuits fails, a sep- 
arate horn alarm circuit is energized. 
The building’s regular heating sys- 
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tem is thermostatically controlled. 
Thus, introduction of waste heat au- 
tomatically reduces demand from the 
regular fuel-consuming heat source. 
It’s estimated that 6 to 7 million Btu 
per hr are needed to heat the building 
in zero weather. Of this, the radiators 
supply an average of 5 million Btu per 
hr during the winter months—a con- 
siderable saving. 

For a 1900-hr heating season, Cooper- 
Bessemer engineers estimate a saving of 
about $5000, based on prevailing local 
fuel prices. Since the amount spent 
for heat-utilization piping and equip- 
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units on upper level are engine compressors, while remainder 
are all engine generators. The units total 7320 connected hp 


ment over the necessary cost of the 
cooling system alone was only $2000, 
this job paid off in a hurry. 

Here are some other advantages not 
to be discounted: The hazard of costly 
winter freeze-ups is eliminated. There’s 
not even any need for precautionary 
expense. Moreover, the ceiling-mounted 
radiator units don’t take up any floor 
space. 

The waste-heat recovery system was 
designed by Cooper-Bessemer engi- 
neers cooperating with the P C Mc- 
Kenzie Company, the Fluor Corporation 
and the Griscom- Russell Company. 
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This modern steam plant has three boilers, 35,000 Ib 
per hour, with air heaters and superheaters. 


at 250 psia and 
It operates 


550-F total temperature, supplies steam to 
direct-steam cold locomotives. Firing is by chain-grate stokers 


Direct Steaming Solves Smoke 


Big-city railroad yards are source of serious air pollution. One 
of Canada’s largest railroads has eliminated this nuisance at 
a new freight terminal yard in Montreal by direct-steaming 
of cold locomotives from recently built central steam plant 


By JOHN M DYKE, 
Assistant Engineer, Power Plants, Canadian Pacific Railway Company 


® THE CANADIAN PACIFIC RAILWAY per- 
formed an almost legendary role in the 
pioneering days of Canada. Now that 
the Dominion is firmly established as a 
great industrial nation, this famous 
railway is playing an important part in 
the current surge of industrial develop- 
ment by adopting a farsighted policy in 
its relations with the communities where 
it operates. One of the ways of imple- 
menting this policy is to avoid pollution 
of the atmosphere and waterways. 
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Air-Pollution Causes. When hauling 
a train under normal conditions a steam 
locomotive emits little smoke, and any 
that does occur is generally of short 
duration. In a freight terminal, condi- 
tions are vastly different. In addition to 
regrouping of trains, servicing and re- 
pair of locomotives is a major task. 
Normally each steam locomotive going 
to the engine house for servicing has 
its fires dumped and sometimes its 
boiler emptied, ready for inspection. 
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Relighting the fire in a cold boiler 
usually causes black smoke due to poor 
combustion in the cold firebox and 
boiler during the lighting-up period. 
When several engines are steaming up 
and the light-up man’s attention is di- 
vided among them, smoke is likely to 
occur. 

These conditions were taken into ac- 
count when Canadian Pacific Railway 
planned its recently completed freight 
terminal at Cote St. Luc, a Montreal 
suburb. The immediate neighborhood is 
now sparsely populated, but the rapid 
growth of the city indicates that the 
yard may be in a built-up district before 
long. So, from the beginning of this 
terminal’s design it was decided to elim- 
inate the smoke nuisance by direct 
steaming of locomotives. 

Preventing Air Pollution. Direct 
steaming to prevent air pollution is 
comparatively new, and St. Luc plant is 
the fourth and most modern in Canada 
to use this method. By it, locomotives 
are charged with steam and water at 


POWER 


Boilers are a 2-drum type with watercooled furnaces. To system removes ashes and dust from the front end of stokers, 
keep the air pollution at a minimum, 


the correct temperature and pressure 
from a central plant so smoke that 
occurs when firing in a cold firebox is 
practically eliminated. Steam is generat- 
ed at high efficiency without smoke in a 
modern plant, and locomotives brought 
to steaming pressure much faster, more 
quietly than by normal firing method. 

Main Boiler Plant. Each of the three 
boilers has a capacity of 35,000 lb per 
hr at 250 psi and 550-F total tempera- 
ture and is fired by a chain-grate 
stoker. The boilers are the 2-drum type 
with a steam drum of ample volume 
to take care of any sudden peak demand. 
For efficient combustion, a completely 
watercooled furnace has a long, high 
front arch and a short rear one. Over- 
fire-air jets are in the nose of the front 
arch, but experience shows that they 
are required only during poor firing 
conditions like rapidly changing load, 
poor coal, or uneven fuel bed. 

Plant Auxiliaries. With present high 
fuel costs, air heaters are a “must.” 
Air ducts are so arranged that the air 
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Problem at Freight Terminal 


a steam-jet vacuum ashpits, last pass of the boilers, and the induced-draft fans 


To simplify plant operation all the boiler automatic combustion controls, 
meters, lighting and power switches and controls are mounted upon these panels 
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Direct-steaming and washout system is designed to recover heat from the blow- 
down water as well as supply washout and clean hot water to the locomotives 


heaters can be bypassed, as in Fig. 2, 
for natural-draft operation when light- 
ing up and on light loads. Superheaters 
are of the pendant type and provide 
145-F superheat at rated boiler capac- 
ity. Dust-collecting induced-draft fans 
were selected to avoid soot emission 
from the stack. This type is suitable for 
chain-grate stokers from which the 
emission is coarse. Dust-collection 
capacity is provided well in excess of 
that required by code under the most 
adverse fuel-bed conditions. 

There are three centrifugal boiler- 
feed pumps, two driven by turbine and 
one by electric motor. Two have suf- 
ficient capacity for plant operation, 
leaving one as standby. Normally, two 
steam-driven pumps are used. Boiler 
feedwater is taken from a deaerating 
feedwater heater at 220 F. There is 
also installed a blowdown heat-recov- 
ery system to reduce heat loss. 

Ash Handling. Ashes from the 
stoker rear ends collect in pits of suf- 
ficient capacity to require dumping 
only once each shift. The small amount 
of ash from the stoker front collects 
in sifting hoppers. To reduce air pollu- 
tion as far as possible, two intakes to 
the dust-collecting system in the last 
pass of each boiler remove dust and 
soot that are thrown out of the gas 
stream. 

This dust, if allowed to accumulate, 
would increase the dust emission and 
the load on the dust-separating fans. 
Dust-separating induced-draft fans also 
have a duct leading to the ash-removal 
system to assist in keeping boiler oper- 
ation dustfree. 

Each ash-collecting intake connects 


84 


to the steam-jet conveyor system, which 
discharges the ashes to a cyclone separ- 
ator. From the separator, the ashes go 
to a 25-ton storage bin and the mixture 
of air and flue gas discharges through 
an air washer to atmosphere. Ashes are 
discharged to railway cars through a 
dust-suppression chute that has water 
sprays. Thus ash disposal causes a 
minimum of dust nuisance. 

Combustion Control, Meters. Con- 
trol of combustion is completely auto- 
matic. A central panel mounts (1) all 
meters (2) controls for each boiler 
and (3) master control to operate all 
three in parallel as a unit. 

Adjacent to the controls are the 
indicating instruments and gages, and 
the smoke recorder with an alarm to 
warn the operator if stack-haze density 
approaches the limit the city smoke 
ordinance permits. At one end of the 
panel are electrical controls for the 
boiler auxiliaries and plant machinery 
with indicating lights showing equip- 
ment in operation. At the other end 
is the lighting and small motor’s panels. 
Thus all controls are centralized at a 
single location to simplify operation, 
Fig. 3. 

Other Equipment. In addition to the 
main steam-generating equipment, there 
are in the same building two motor- 
driven air compressors to supply com- 
pressed air for yard work, the main 
electric-service switches, power trans- 
formers and a storage battery. The lat- 
ter supplies de power for motor controls 
and lights if the main power source 
fails. 

Washout Operations. At Cote St. 
Luc the boiler plant supplies 250-psi 
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steam to a direct-steaming header that 
circles the engine house and has con- 
nections for 25 of the 37 stalls, the 
remaining 12 being used to service diesel 
locomotives. At the middle of its outer 
radius, but outside the engine house, 
is a large hot-water storage tank with 
pumps and heat-recovery equipment, 
Fig. 4, used for washing out and refilling 
locomotives. At each steam-locomotive 
stall is a direct-steaming booster from 
which hangs a pipe fitted with flexible 
joints so it can be connected to the 
blowoff cock of the incoming locomotive. 
This booster, Fig. 5, connects to the 
direct-steaming main and, by using 
chain-operated valves, it can be con- 
nected to the boiler washout and re- 
fillling lines. 

After a locomotive is uncoupled 
from an inbound freight train, it takes 
coal and water and dumps its fire be- 
fore going into the engine house. If 
boiler washout or repairs are required, 
it is emptied. 

Heat Recovery. As shown in Fig. 4, 
blowdown from a locomotive first goes 
to the flash and sludge tank. Here the 
steam is flashed off and condensed, and 
the sludge separated and discharged 
to the sump. Hot water goes to the 
washout tank where its heat assists in 
keeping water in the refill tank at cor- 
rect temperature. Water from the 
washout tank is pumped out as re- 
quired to flush out sludge remaining 
in the boilers. A final purge of clean 
hot water may be necessary to complete 
cleaning out the boiler. This procedure 
obtains maximum heat recovery with 
minimum waste of water, and reduces 
boiler maintenance. 
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STEAM GENERATION: 


Boilers, waterwalls, air heaters ; ...Dominion Bridge Co, Ltd 
Boilers, three, 2-drum, integral Surnaee; heating surface, 5400 sq ft; 
air heaters, tubular, 2500 sq ft; max gas temperature in, 610 F; out, 
450 F; max air temperature out, 280 F; max continuous steaming 
capacity 35,000 Ib per hr; design steam conditions, 300 psig, 550-F total 
temp; operating conditions, 250 psig, 550 F; furnace volume, 1500 
cu ft; heat release per cu ft per hr, 31,300 Btu 

Boiler refractories. . 3 ‘ A P Green Fire Brick Co, Ltd 

Boiler heat insulation . Asbestos Covering Co, Ltd 

Boiler ducts and breechings ..-Dominion Bridge Co, Ltd 

Superheaters .. Combustion Engineering Corp, Ltd 

Radial brick, 150 ft ‘high, 8-ft diameter at top 


COMBUSTION EQUIPMENT: 


Automatic combustion controls........ -Bailey Meter Co, Ltd 

Soot blowers, air puff (Diamond)... F S B Heward & Co, Ltd 

Stokers, 3, chain grate. . .Comb Engi ing Corp, Ltd 
‘Width, 9 ft; length, 15 ft 2 in. py ata shaft centers; grate area, 108 
sq ft; coal-burning rate, 32 Ib per sq ft per hr 

Forced-draft fans, 3 ..--Sheldons Engineering, Ltd 
Dual driven, 15,000 cfm, 3.75 in. wg at 80 F 

Electric motors, 3....... ...... Canadian General Electric Co, Ltd 
Squirrel cage, 15 hp, 1160 rpm, 550 v 

Steam turbines, 3 oppus Engineering Co 
3535 to 1160 rpm, steam conditions 225 psig, 550 F, 5-psig back- 


PRINCIPAL POWER-PLANT EQUIPMENT 
St. Luc Yard—Canadian Pacific Railway Co, Montreal, Quebec 


VALVES AND PIPING: 


Safety valves 

Nonreturn valves 
Blowdown valves on gr es 
Steam and feedwater gate por globe valves ..... 
Pressure-reducing valves. .»Mason-Neilan Regulator Co 
Traps . Armstrong Machine Works 
Overhead ws underground Piping (Rie-wit) F S B Heward & Co, Ltd 
Piping contractor. ° ‘ ..Garth Co, Ltd 
Pipe heat insulation. . .-Herman Riggs 


FEEDWATER SYSTEM: 
Feedwater chemists ose 
Feedwater chemical pumps . Bird Archer Co, Ltd 
Feedwater heater (Cochrane)... ‘Conditioning Corp, Ltd 

Deaerating, 150,000 Ib per hr, from 60 to 220 F 

Water columns (Reliance) (Diamond)....F S$ B Heward & Co, Ltd 
Boiler-feed pumps, 2..............-++- Canadian Ingersoll-Rand Co, Ltd 

One turbine driven, one motor driven, 160 gpm, 315 psig, 3450 rpm 
Steam turbine, 1..... Coppus Engineering Co 

60 hp, 3450 rpm, steam yonditions, 225 psig, 550 F, backpressure 5 psi 
Electric motor, 1. ey .-Canadian General Electric Co, Ltd 

Squirrel cage, 60 hp, 3450 rpm, 550 v 
Boiler feed pump, 1...... 

Turbine driven, 70 gpm, 315 pele, ‘3450 ‘pm 
Steam turbine, 1 a 


METERS: 


. Crosby Steam Gage & Valve Co 
. Yarnall Waring Co 


..E F Drew Co 


.. Darling Brothers, Ltd 


..Coppus Engineering Co 


pressure 
Induced-draft fans, 3, dust 


Sheld 


Boiler control panels. . 


Dual driven, 26,000 cfm, 5.0 in. wg a 460 F 
..Canadian General Electric Co, Ltd 


Electric motors, 3 


Squirrel cage, 30 hp, 860. span, 550 v 
Steam turbines, 3 


Overfire-air blowers .... 


COAL AND ASH HANDLING:. 
Coal conveyor........ 
tons per hr 

Coal-conveyor central lubricating system. 
Coal bunkers, three, 200 tons each . 
Coal weigh larry.......... 
Weigh-larry scales........ 

Car puller.. 


Ash-conveyor system 25- ton tank 


Direct Steaming. When the locomo- 
tive is ready for service, coal from the 
tender is put on the grates and, about 
four hours before dispatch, direct-steam- 
ing is started. Valves are opened to 
slowly bleed steam into the boiler until 
it heats uniformly. Then water from 
the refill tank is fed in by the injector 
of the direct-steaming booster. Water 
is shut off when the level in the boiler 
reaches a point below normal, when 
only steam is supplied to increase the 
temperature and pressure. 

Before the boiler is up to working 
pressure the water level may rise above 
normal. Then some of the water is 
blown back into the heat-recovery sys- 
tem. Then more steam is injected and 
the process repeated until pressure, 
temperature and water level in the boiler 
are correct. The locomotive can now 


move out under its own steam and if 
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Coppus Engineering Co 
3535 to 860 rpm, steam ‘conditions, 225 psig, 550 F, 5-psig backpressure 
...«..Sheldons Engineering, Ltd 


..- Jeffery Mfg Co, Ltd 
V-bucket elevator wtih ‘horizontal travel to bunkers. Capacity 40 


.- Williams & Wilson, Ltd 
..Dominion Bridge Co, Ltd 


Fairbanks-Morse Co, Ltd 
. Canadian Ingersoll-Rand Co, Ltd 


Preston Phipps Co, Ltd 


Engineering, Ltd 


Steam-flow meters and draft gages. 
Steam- and water-pressure gages ......... Pitanco Instruments Co, Ltd 
Temperature recorders 

Smoke-density recorders 


SERVICE EQUIPMENT: 


Air compressor, 1.... 


..Bailey Meter Co, Ltd 
..Bailey Meter Co, Ltd 


..Bailey Meter Co, Ltd 
-Bailey Meter Co, Ltd 


.Canadian Ingersoll-Rand Co, Ltd 


One, motor driven, 1800 cfm, 110 psig 


Synchronous motor, 1 
300 hp, 320 rpm, 4000 v 
Air compressor (Worthington), 1 


.. Canadian General Electric Co, Ltd 


-John Inglis Co, Ltd 


Motor-driven, 150 hp, 520 rpm, 4000 v 


Synchronous motor 


.- Jeffrey Mfg Co, Ltd 
Storage batteries 


(United Conveyor) 


necessary stand for one-half hour or 
more and still move without firing. 
Normally, however, it is moved imme- 
diately to the light-up station. Here an 
oil torch is played on the coal on the 
grate and, because the firebox and 
boiler are hot a clean fire is started 
in a few minutes. In not more than five 
minutes after firing the locomotive is 
ready for service. 

Direct - Steaming Equipment. The 
washout and refill storage tank, 30 ft 
in diameter, is completely insulated to 
reduce heat losses. The inner compart- 
ment is always filled with clean city 
water. Through the heat recovery sys- 
tem, supplemented by steam supplied 
through a thermostat-control valve, wa- 
ter temperature is held at about 200 F. 

There are three large motor-driven 
centrifugal pumps for refill, washout 
and standby purposes. A smaller pump 


Electric-motor controls ond panels...... 
Electric power-distribution 


Direct steaming equipment. 


Blowdown recovery equipment (Cochrane) . Liquon Conditioning Corp, Ltd 
Washout and refill pumps 


SeUbotcns English Electric Co, Ltd 

..Cutler-Hammer, Inc 
Electric Switchgear, Ltd 
ities .-Thos A Edison Co 
a ‘Direct Steaming Co of Canada 


--John Inglis Co, Ltd 


circulates refill water through the flash- 
steam condenser. 

Sludge in the blowdown water from 
the locomotives is separated by a cy- 
clone effect in the flash tank and the 
hot water discharged to the washout 
water tank. Sludge collects in sludge 
tank and is drained off to a sump for 
disposal. Using hot-water condensing, 
flash-steam recovery and_ insulated 
double tank means efficient operation. 

Conclusion. This plant not only 
eliminates the major causes of air 
pollution in freight-yard operations, 
but also makes sure that main-boiler 
operation is above suspicion. Aside 
from the better public-relations value, 
substantial fuel savings result, together 
with reduced locomotive-boiler main- 
tenance, reduced fire hazard, a saving 
in engine-house labor and more rapid 
servicing of the engines. 
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Water-Softening Methods 
3: Combined Treatments 


By PAUL BRINDISI 
Chemical Engineer, Celco Laboratories 


The in-between boiler field of fairly high operating pressures 
requires a high-quality makeup water—one free of suspended 
matter, very low in silica, practically free of dissolved gases, 


® As BOILER OPERATING PRESSURE in- 
creases, boiler water-treatment prob- 
lems increase with it. You find the 
tolerable limits for chemical concentra- 
tions narrowing and lowering at the 
same time. In fact, relatively high 
operating pressures require so fine a 
quality feedwater you can’t rely on an 
elementary external softener alone to 
give it to you. Various combinations of 
compatible parent schemes, though, 
can usually provide a makeup water 
of the desired characteristics. Chief 
among these are the lime-soda and zeo- 
lite combinations and the hot lime-soda 
and phosphate treatments. 

Lime Soda, Zeolite. Coupling lime 
soda with zeolite opens up a wide field 
of external conditioning for higher- 
than-normal boiler operating pressures. 
Just how much of each and how you 
should combine them depends, in every 
case, on the raw water’s natural com- 
position and the chemical changes it 
will experience. 

You can take out most of a raw 
water’s hardness in the first stage with 
lime and soda ash. But to push for the 
maximum softening at this point is not 
generally warranted. The valid objec- 
tion made against high boiler-water 
alkalinities resulting from zeolite-soft- 
ened makeup holds even more for water 
leaving a preliminary lime-soda process 
because its alkalinities run so much 
stronger. Almost always acid treatment 


virtually no hardness. Here’s how to supply it cheaply, readily 


serves as an intermediate step. Major 
reason for its inclusion is the inability 
to safely avoid foaming and carryover 
with such high feedwater alkalinities 
building up in the boiler cycle. 

With combined lime-soda and zeolite 
softening, acid treatment performs yet 
another service. It protects the normal 
nonsiliceous zeolite bed from gradual 
deterioration at the lime-soda’s ele- 
vated pH. 

You should, though, hold acid treat- 
ment to a relatively minor role and 
there are some simple steps you can 
apply readily. Soda ash, for example, not 
only raises a water's alkalinity to where 
acid correction’s, necessary, but it intro- 
duces more sodium. This greater sup- 
ply of sodium in water leaving the first 
stage diminishes the effectiveness of the 
second-stage zeolite softening, Fig. 3. 
By limiting soda ash to a bare min- 
imum or eliminating it entirely, where 
possible, you (1) improve zeolite ef- 
ficiency (2) reduce required acid feed 
(3) save on costly soda ash. 

How do you get around the part soda 
ash plays? You let the lime do only 
a partial-softening job in the first stage 
and put the rest of the load on the 
zeolite. The result is a greater con- 
sumption of brine in the zeolite stage 
because you use more of it for more 
frequent regeneration of the softener 
bed. But the three advantages pointed 
out above more than meet this cost. 
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CHEMICAL REACTIONS OF... 
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Ferric salt in alkaline medium pro- 
duces an effective silica absorbent 
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Phosphate pulls water's residual cal- 
cium hardness out of the solution 


There is still another desirable pre- 
treatment you can put in at the first 
stage—clarification and silica reduc- 
tion. If you go to an aluminum coagu- 
lant in the cold process (water at 50- 
70 F), later possible troubles at high 
boiler pressures make it too risky to 
warrant its use. Ferric sulfate, though, 
proves most satisfactory for both co- 
agulation and silica reduction in the 
cold process, and especially so if you 
use lime alone. It permits holding a 
pH of between 9.0 and 9.5 for the 
treated water—a range where ferric sul- 
fate is most efficient. This.is somewhat 
lower, however, than you can possibly 
get with a combination lime-soda treat- 
ment. 

Ferric sulfate in the presence of 
lime precipitates a voluminous, gelat- 
inous floc of ferric hydroxide, an effec- 
tive silica absorbent, Fig. 1. It can 
decrease a fairly high soluble silica con- 
tent to as low as 1.0 ppm. The dosage 
you’d use varies, of course, with the 
quantity of silica initially present and 
the extent you want it reduced. To 
get best results you need a thorough 
study. One that embraces extensive 
laboratory and plant trial tests before 
deciding on the best specific final con- 
ditions, the control procedure and the 
chemical feed. 

Biggest drawback, and frequently 
the only one, to ferric sulfate is that 
it adds more sulfates to the makeup 
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. COMBINED METHODS, PLUS COAGULATION, 
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Cold lime-zeolite softening opens up a wide field of ex- 
ternal conditioning. Proportions of lime, zeolite and how 
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SILICA REMOVAL, GIVE EXCELLENT WATER 
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they combine depend on raw water and chemical change it un- 
dergoes. Typical system with ferric sulfate Kelping shows above 


Anthrofilt 
filters 


Hot lime-soda and phosphate softening works best on 
raw water with fairly low alkalinity at the start. Then i 


Backwash 


extracts most of the raw water’s hardness, yet leaves alkalin- 
ity high enough for 


effective follow-up phosphate action 


THESE VARYING COMBINATIONS CAN SUPPLY ANY NEED 


-—— Cold lime-zeolite softening plus ferric-sulfate results — — 
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Sulfates as SOx. 
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water. Below 300 psi, though, you’ll 
find it quite satisfactory, and sometimes 
the same holds true up to 600 psi. But 
the lower dissolved solids limits put on 
boiler waters for high-pressure opera- 
tion gives too small a leeway for any 
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increases in saline concentrations. To 
ignore these limits, means an expensive 
rate of blowdown. 

Several other iron compounds, no- 
tably hydrous ferric oxide, do not in- 
crease dissolved solids. But they are 
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-—Hot lime soda, phosph 


markedly inferior to ferric sulfate. 
Where you have to limit ferric sulfate, 
dolomitic lime serves as a supplement. 
And where temperatures run high, fer- 
ric sulfate loses its silica-absorbent 
(Continued on page 216) 


Lime 
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CAST-IRON crown or cap set at top of 
stack with vertical edge on the out- 
side prevents flyash ‘‘coning up” 
on top and dropping to the ground in 
chunk sizes that are large, dangerous 


fe BAFFLES at base of stack, just after 
/ breeching inlet, even out flow; pre- 
/ vent stratification; give last chance 


to remove heavier entrained flyash 


Breeching 
Openings 
(two in 


BREECHING openings, two to stack, 
come in above cleanout door at bot- 
tom; allow longer time between clean- 
ings without picking up settled out dirt 


DESIGN AND CONSTRUCTION FEATURES THAT HOLD 
GOOD TODAY, GIVE LEEWAY FOR FUTURE CONTROLS 
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Designing Stacks: 


. .. Answer is yes. Use check list on page 90 


to see how air-pollution control ordinances 
and CAA changes can upset stack calculations 


B® WITHIN THE PAST EIGHT to twelve years the job of put- 
ting up a smoke stack has grown from a straightforward 
2-step operation to a complicated 5-step one. In the good 
old days you had these two things to worry about: stack 
design and construction. Nowadays you have to study the 
effect of atmosphere on stack discharge, resolve stack height 
to meet Civil Air Authority requirements!, forecast the 
effects of future air-pollution ordinances on finished stack. 

There are a number of check points, see p 90, that need 
answers. Many of them are the same old requirements we've 
always had. Others require special considerations because 
of these latest restrictions. 

Fuel Selection. It’s always smart to allow for a full range 
of all probable fuels economical to your area. This holds 
for now and into the future as well. Right along with this 
basic principle you should set up maximum and minimum 
assumptions for all calculations. These assumptions help 
fix the estimates of gas temperature entering and leaving 


1 “How to Check Your Plant for Aircraft Hazards," POWER, Aug 
pp 82-85. 
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pads, 34 ft diameter by 9 ft thick to support their weight 


Crystal-Ball Job? 


By G V WILLIAMSON 


Superintendent of Steam Engineering 
Union Electric Co of Missouri 


the stack, the boiler capability in heat demand, and the 
quantities of excess and infiltering air. 

The breakdown below—based on 424,000-cfm flue-gas 
flow at maximum capacity, or 395,000 cfm for a gaseous fuel 
—shows the effect some typical fuel ranges have on stack 
design when burned with conservative excess air ratios. 


M lb gas per hr Temp 
(+ 10%) stack 
1344 285 

1367 283 

1400 277 

1260 257 


Volume, Exit vel, 

M cfm fps * 
409 79 
417 80 
424 82 
395 75 


Normal 
Medium 
Low 
Gas 


*Stack assumed at 10.5-ft dia without further cone restriction; 


velocity based 
on stack-inlet temperature, column 3, above 


Present Practices. You can get help in answering many 
of the more general questions on type and number of stacks 
from the other fellow’s experiences. Modern American prac- 
tice, for example, seems to run to separate stacks for each 
boiler, particularly where boiler size is enough to match 
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peak turbine capacity as is the case in recent central sta- 
tions (100,000-kw turbines — 1,000,000-lb-per-hr boilers). 

There’s a good reason for the single stack per boiler 
theory in this large boiler class. Exit-gas velocities raise 
difficult problems throughout a single boiler’s load swings 
without compounding them with those of a second boiler. 
A 2-boiler stack, for example, would have to have a four- 
to-one range to get by under the extreme situations of one 
boiler idle and the other at half load for low-load conditions 
and both boilers delivering at peak rated capacities for full- 
load operation. 

There’s also a definite trend, where ground area permits, 
to put up a “ranch-style” power plant. With the really large 
public utility and industrial plants, size and number of fans 
and dust collectors become more than roof areas can con- 
veniently accommodate. Ranch-style design puts this equip- 
ment at ground level, increasing stack height but simplifying 
building steel design and auxiliary mountings. 

Stack diameters, though, are a highly individual problem. 
You have to accurately foresee maximum gas volumes and 
balance construction costs against gas friction and fan 
power. Gas friction, of course, varies with stack diameter 
and flue-gas velocity. Take the gaseous fuel example in the 
table above with its leaving volume of 395,000 cfm and with 
no throat restrictions at the stack exit. Remember, 88 fps 
equals 60 mph. Stack friction varies as follows: 


Internal dia 

stack top, ft 
12.0 
11.4 
10.9 
10.5 
10.0 


Volume, 
M cfm 
395 


Stack friction Velocity, 
in. wg fps 
0.75 63 
0.90 70 
1.18 76 
1.33 83 
1.76 91 


In working out data for the case above we found that 
friction loss when gas velocity got above 55 fps overcame 
the natural-draft effect of an economical stack (somewhere 
around 200-250 ft). The values listed apply to a steel stack 
of uniform diameter above the base. Masonry stack calcu- 
lations differ a little because of the taper. 

Fan power costs for this sample case including energy 
and equipment investment run about $25,000 per inch of 
draft. For construction purposes a 12-ft-dia stack costs about 
$10,000 more than a 10-ft 6-in. dia. one. But the friction 
factor for the 12-ft unit is 0.58 in. wg less than the 10-ft 6-in. 
installation. A saving of 0.58 inches at $25,000 to the inch 
means $14,500 lower power costs. So a 12-ft-dia stack actually 
is a cheaper one to select provided only that fan power 
creates enough static pressure to allow for a high-velocity 
exit throat. 

Summary below shows a representative breakdown of esti- 
mated stack-draft losses for a unit of the type we’ve been 
talking about: (Large size central station design.) 


Boiler 9.9 in. wg Inlet Loss* 0.40 in. wg 
Soot hopper 0.46 “ “ Stack* 
Gas ducts Leaving loss 044% “ 
Dust collector 0.36 “ “ 30% margin 


*Loss in entering phase of dust collector, 12-ft dia stack assumed. 


Total induced draft needed is 16.21 in. wg. 

Material Selection. What help can you get for choice of 
stack material—steel, radial brick, tile, concrete? Right off 
the bat, the decision boils down to a balance between first 
cost and lifetime maintenance, plus carrying charges. 

First cost, interestingly enough, whether steel or brick 
comes remarkably close to $100,000 for stack and founda- 
tions. Hollow tile with a concrete filling tends to cost more. 

For more on Designing Stacks, turn page 
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Straight, reinforced concrete depends 
more than the others for its final costs 
on how closely you set up and follow 
design and construction details. Some 
feel you can build a lifelong concrete 
stack. Others doubt it. 

There are cost details that miss the 
eye. For example, wind loading. Mas- 
onry stacks normally tapering from top 
to bottom offer a greater area for wind 
resistance so wind effect on foundation 
design is of great concern. 

Suppose you plan to support your 
stack on piling. Then the greater 
weight of masonry may be a large fac- 
tor. If you want to avoid uplift of pil- 
ing, a steel stack probably needs an 
extra concrete base. This consideration 
can prove a “tricky” one in trying to 
allow for future addition to stack 
heights, brought about by new manda- 
tory restrictions (air pollution, CAA, 
or otherwise) . 

Our experience indicates that the less 
foundation needed for ground-mounted 
steel stacks, the greater the savings 
(as much as 10%) on the cost of the 
whole stack. If you taper a steel stack 
to its full height for appearance sake, 
say, its costs go up as much as 10%. 

Low chrome - copper - alloy steels, 
highly resistant to corrosion, may re- 
sult in a lower stack cost if the de- 
signer will accept thinner plates on 
their greater strength. If you'll take 
no plate less than 5/16 in., then alloy 
steels may add 5% to stack costs. They 
may, though, more than pay for them- 
selves in a corrosive atmosphere. 

Maintenance costs are difficult to 
determine and, even more so, mainte- 
nance costs for stacks. Our experience 
shows masonry stacks go on, mainte- 
nance free, for the first 10-15 yr. But 
when they begin to go, repairs run 
high. A roof-top masonry stack can 
cost more to dismantle than to erect, 
for example. Inspection can also prove 
awkward. Steeplejacks typically dis- 
trust ladder-rung loops set in mortar. 
They reason after 5-10 yr life the hold- 
ing power is open to doubt. 

Ropes and pulleys “permanently 
mounted” cannot be relied on for a 
boatswain hoist after 2-3 yr. To scale 
a 15x250-ft stack by bands and scaf- 
fold for inspection purposes may cost 
$1000. A separately supported ladder 
on a steel stack, though, gives lifetime 
service. So for inspection purposes 
(Continued on page 224) 
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CHECK POINTS FOR STACK DESIGN 


FUEL CONSIDERATIONS: 

What is the widest possible range of fuels, projected as far 
in the future as practical, that the stack will have to handle? 
What’s the estimated maximum boiler capability? What pro- 
visions are there for adequate excess air for combustion? 
Any allowance for air infiltration? What will exit-gas tem- 
peratures run for all possible fuels and excess air ratios? 
They'll directly influence weight and volume of flue gas the 
stack has to handle. What about air-pollution ordinances? 


BOILER NUMBER: 
How many boilers shall a stack serve? One or several? 


STACK POSITION: 
Can you or should you put the stack on the roof? What’s 
the effect on foundation economies? 


DRAFT DECISIONS: 

What do calculations show on the effect of stack diameter 
and height on gas velocity and available draft? What bal- 
ance do you want to make between stack cost and draft-fan 
size? How much should you allow in fan size for possible 
future changes in exit velocity? Again it’s air pollution. 


STACK MATERIAL: 

What are the latest data on costs? What do available ex- 
perience data indicate on maintenance of steel vs masonry 
stacks? How about future additions? 


STEEL SELECTION: 


What alloy should you use? How thick should the steel be? 
What are the best general proportions? Should it be straight 
or tapering? Don’t forget wind loading. 


MASONRY PROBLEMS: 

Have you checked all possible types—radial, brick, concrete, 
hollow tile with reinforced concrete fill? What’s their effect 
on foundation economies? How about later additions? 


LINING THOUGHTS: 
Should you use a lining? What should it be? How far 
should you run it? Part way, all the way? 


FOUNDATION DESIGN: 
Have you made provisions for future height? wind loading? 


CAPPING THE STACK: 

How about safeguards against lightning if you decide on a 
masonry stack? What about a special cap to avoid flyash 
collection? Make provisions for maintenance. 


STACK MAINTENANCE: 
Don’t forget to put in clean-out provision. Add a ladder or 
other means for future stack inspection. 


LIGHTING EQUIPMENT: 

How about lighting stack top and sides for aircraft warning? 
Remember, you'll need to make allowances for maintenance 
of this lighting equipment. Don’t upset stack discharge. 


_— 
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1 This triple-automatic-extraction condensing steam turbine 
takes boiler steam at throttle, supplies extraction steam 


at three pressure levels as needed. 
than produced by extraction flows, the steam passes to exhaust 


If more kw are required 


NOW! Triple Automatic 


Extraction Turbines 


Constant-pressure steam pro- 
duced at three given levels 
shows flexibility of proven 
industrial-turbine application 


Tue First “3-arm lever mechanism” 
to give coordinated control of shaft 
speed and extracted-steam .sure was 
developed in 1915. In 1936, two of 
these mechanisms were interconnected 
for the control of a double-automatic- 
extraction turbine. Since then, over 100 
of these types of turbines have been 


installed. Now, three of the mecha- 


nisms have been connected to control 
shaft speed and pressures at three ex- 
traction points. Fig. 1 shows cross section 
of turbine controlled by a triple-auto- 
matic-extraction control mechanism. 
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By J M BAKER and E V POLLARD 


Applications. Many process plants 
have large steam flows at three pressure 
levels above atmosphere. The upper 
pressure at boiler level often supplies 
steam for power generation. Let’s see 
how a triple-automatic-extraction tur- 
bine may be used in such a plant. We'll 
consider a typical example. 

A manufacturing plant has 400-psig 
boilers and a condensing double-auto- 
matic-extraction turbine supplying proc- 
ess steam at 160 and 70 psig. Turbine 
throttle flow is 200,000 lb per hr, much 
of which is extracted at the 160- and 
70-psig levels. 

The 400-psig boilers are old and must 
soon be replaced. In addition, a plant- 
expansion program requires an addi- 
tional 100,000 Ib per hr of 160-psig 
steam, 130,000 lb per hr of 70-psig 
steam, and 15,000 to 18,000 kw of addi- 
tional power. 

What is the best way of retiring’ the 
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Turbine Engineering Division, General Electric Co 


present 400-psig boilers and meeting 
the demands of the plant-expansion 
program? Many plans should be studied 
for doing this, but let’s just consider 
two in this limited space. The alter- 
nate solutions are: 
1. Install new 400-psig boilers of suf- 
ficient steaming capacity to meet the 
throttle-flow needs of the present con- 
densing double-automatic-extraction tur- 
bine as well as the needs of a new 
turbine of the same type. 
2. Install new 1200-psig 950-F boilers 
to furnish steam for a 1200-psig con- 
densing triple-automatic-extraction tur- 
bine. From this new turbine, steam will 
be extracted at 400 psig to feed the 
throttle of the older turbine, and steam 
will be extracted at 160 and 70 psig to 
take care of the increase in the process- 
steam requirements caused by the ex- 
pansion program. 

Fig. 2 shows the performance curve 


i 
> ~ 


ES) 
exfrachon 


Exhaust 


H-p~ 
steam inlet 


extraction \| 


steam flows, shaft speed, 


for a 15,000-kw triple-automatic-extrac- 
tion turbine-generator set. This turbine 
has steam conditions of 1200-psig 950-F 
at the throttle, 2-in. Hg abs exhaust 
pressure, and automatic extraction at 
400, 160, and 70 psig. 

Fig. 2 helps to make an approximate 
evaluation of the performance difference 
between proposed solutions 1 and 2. To 
do this read Fig. 2 for the four cases 
shown in the table. 

Case B is the one outlined as normal 
for the new turbine. This case shows 
that, with 200,000 lb per hr being ex- 
tracted at 400 psig to be delivered to the 
throttle of the existing turbine, 100,000 
Ib per hr being extracted at 160 psig, 
and 130,000 lb per hr at 70 psig for the 
increased process requirements, the new 
turbine will deliver 18,750-kw output 
with only 15,000-lb-per-hr flow to con- 
denser. This meets the increase in elec- 
trical demand. 

What will be the difference in fuel 
consumption between the two proposed 
solutions? Comparison between cases 
A and B and cases C and D answers 
this. 

Cases A and B have identical turbine- 
section flows except for the 200,000-Ib- 
per-hr additional flow from 1200 to 400 
psig for case B. This 200,000-lb-per-hr 
additional flow produces 5950 additional 
kw. Thus, by direct ratio, the 445,000- 
lb-per-hr flow from 1200 to 400 psig in 
case B must be generating 5950x 
445/200 = 13,200 kw. 

If 400-psig boilers are installed, this 
13,200 kw will have to be generated by 
steam expanded from 400 psig to the 
condenser. Case D has the same section 
flows as C except that D has an addi- 
tional 100,000 lb per hr flowing from 
400 psig to the condenser. This 100,000 
Ib per hr flow generates 11,750 kw. 
Again, by direct ratio, 112,000-lb-per-hr 
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Double three-arm lever mechanisms automatically coordinate 
extraction steam pressures 


Triple-automatic-extraction turbine needs an added three- 
arm lever to coordinate third extraction flow and pressure 


500 


throttle flow 


SECTION FLOW LIMITS __| 


Range Mox Min 
200/400 450000 
400/160 325000 80007 
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Generator output, |,000 kw 


Performance curve for 15,000-kw triple-automatic-extraction condensing turbine. 
Steam in, 1200 psig 950 F; exhaust at 2 in. Hg, extract at 400, 160, 70 psig 


flow from 400 psig to condenser will be 
required to generate 13,200 kw. This 
indicates that if 400 psig boilers are 
purchased they should be designed for 
about 557,000-lb-per-hr flow (445,000 

112,000). 

It takes approximately 8°% more heat 
to generate a pound of 1250-psig 950-F 
steam than a pound of 400-psig 750-F 
steam. Combining this fact with the 
20% lower flow for the 1200-psig tur- 
bine, the h-p installation will need about 
14% less fuel than the 400-psig setup. 
This 14% fuel saving may easily jus- 
tify the increased cost of a 1200-psig 
boiler, turbine, feed pump, piping, etc. 

Triple - automatic-extraction turbines 
have a definite place in industrial plants, 
especially where existing steam genera- 
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tors are wearing out while their asso- 
ciated prime movers remain serviceable. 

Control Flexibility. Governing of 
triple - automatic admission - extraction 
turbines can be as flexible as operating 
conditions require, and keep very 
close control of speed, pressure and 
other variables. L E Newman and L B 
Wales in their book, Modern Turbines, 
have described double-automatic-extrac- 
tion turbines in which speed and two 
process-steam pressures may be con- 
trolled simultaneously. Fig. 3 shows a 
schematic diagram of this type of con- 
trol. 

Fig. 3 shows the interconnection be- 
tween speed governor and extraction- 
pressure governors. Controlled variables 
are speed, h-p and |-p extraction pres- 
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Control diagram for triple-automatic admission-extraction 
unit, waste control at inlet, admission at h-p control stage 


COMPARATIVE STEAM FLOWS AND KW OUTPUT FROM FIG. 2 
For Evaluating Alternate Plant-Expansion Schemes 


Case A 
Extraction steam flow, Ib per hr: 

400 psig 0 
160 psig 100,000 
70 psig 130,000 

Turbine section flows, Ib per hr: 

1200 to 400 psig 245,000 
400 to 160 psig 245,000 
160 to 70 psig 145,000 

70 psig to exhaust 15,000 
Generator output, kw, 12,800 
Increase in generator output, kw 5,950 


B c D 
200,000 100,000 0 
100,000 100,000 100,000 
130,000 0 0 
445,000 215,000 215,000 
245,000 115,000 215,000 
145,000 15,000 115,000 

15,000 15,000 115,000 

18,750 7,000 18,750 

11,750 


sures. Uncontrolled variables are throt- 
tle flow and exhaust flow. These latter 
are unlimited within the confines of 
turbine capacity to maintain constant 
kw and satisfy h-p and 1-p extraction- 
steam process demands imposed on the 
unit. 

Note that there is a minimum of two 
uncontrolled variables. Other turbines 
are in service where the uncontrolled 
variables are: throttle flow and kw; h-p 
extraction flow and kw; 1-p extraction 
flow and kw; h-p admission flow and 
exhaust flow. Frequently several of 


these arrangements are designed into 
the control mechanism of one turbine 
for optional use by the power-plant en- 
gineer. With these he may change from 
one to the other from day to day, season 
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to season, or with changes in the process 
of the manufactured product. 

Fig. 4 shows the schematic control 
diagram for a triple-automatic-extrac- 
tion turbine, which does not differ 
greatly from Fig. 3. Again, there must 
be two uncontrolled variables—in this 
case, throttle flow and exhaust flow. 
Increased steam demand in a process 
line reflects at the turbine as a pres- 
sure drop at the pressure governor 
controlling the stage pressure. The 
pressure governor opens valves in all 
preceding control stages and closes 
them in all succeeding control stages. 
The combined amount of steam-flow 
change is enough to satisfy increased 
steam demand and keep pressure con- 
stant in the process lines. 
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Control arrangement for triple-automatic admission-extrac- 
tion unit with admission at h-p control stage or opening 


Action occurs at essentially constant 
flow kw output since the relative valve 
movement increases kw output of the 
preceding sections to balance the loss 
of output in the succeeding sections of 


the turbine. Time lag between in- 
creased steam demand and the change 
in supply to process lines is insignifi- 
cant in the vast majority of cases. Ac- 
tual pressure change is no more than 
the steady-state regulation of the 
pressure governor. Steady-state regu- 
lation of the pressure governor is 
usually set for about 2% of the abso- 
lute pressure to be controlled for an 
extraction flow change from zero to 
maximum extraction flow specified. 
This value may be increased or de- 
creased slightly to meet requirements 
of particular plant conditions. 

Changes in speed or kw load make 
the speed governor move all valves in 
the same direction an amount equiva- 
lent to the speed or kw change. This 
leaves the differential steam flow be- 
tween one controlled stage and the, 
other controlled stages undisturbed, 
thereby maintaining essentially constant 
extraction-stage pressure. 

Two other arrangements of triple- 
automatic admission-extraction turbines 
are shown’ in Fig. 5 and 6. These are 
typical of many that could be used to 
advantage in over-all power-plant bal- 
ance of steam process versus kw load. 

Waste-Heat Energy. Arrangement of 
Fig. 5: would he used where h-p waste 
heat boilers worked with 1-p boilers to 
maintain constant kw output, even 
though waste head output varied great- 
ly. Outlet steam pressure of the waste- 
heat is usually controlled by an inlet 
pressure governor that limits steam flow 
to maintain turbine inlet pressure. 
Sometimes the waste-heat boiler may be 

(Continued on page 222) 
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DUPLEX 2-STAGE direct-connected compressors like this unit 
are made in sizes up to 3000 hp. Intercooler above cylinders 


Slash Compressed-Air $$: 


Pick Right Compressor 


Should your new air compressor be water- or 
air-cooled? Single- or 2-stage? What's best 
control? Use six easy steps to cut air costs 


By W H WHEELER, Manager, Vertical Compressor Div, 
Worthington Pump and Machinery Corporation 


Don’t Be roo.ep by compressed-air 
power costs. Reciprocating compressors 
(25 hp or more) may have yearly power 
costs equal to compressor purchase 
price. So if you can select an efficient 
compressor that cuts power bill by 10%, 
in ten years you’ve saved compressor 
cost. That’s why efficiency is so im- 
portant in compressing air at lowest 
cost. 

What Gives Efficiency? In general. 
efficient compressors have (1) a good 
cooling system (2) right staging for 
working pressure and cooling system. 
and (3) control suited to job. 
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Cooling important. Compressing a 
gas raises its temperature, which in- 
creases gas volume. Net result is that 
36% more power is needed to compress 
air in one stage to 100 psi without cool- 
ing than when heat is taken away as 
fast as it develops. 

You can’t easily remove this heat as 
quickly as it’s generated. But by cooling 
compressor cylinders a fair portion is 
removed, salvaging part of the 36% 
extra power. 

Another way of cutting this extra 
power is by staging with intercooling 
between stages. Multistaging saves 
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VERTICAL ANGLE compressor has small foundation, takes less 
floor space than horizontal units. 


| 


Motor-drive, direct or belt 


power in appropriate pressure ranges, 
holds temperature down and reduces 
carbon formation on valves. But it does 
add somewhat to compressor cost and 
complication. 

Cooling Method? Water cools better 
than air. Compressors cooled by water 
usually take less power than those 
cooled by air. But again, watercooling 
raises initial and running cost of com- ° 
pressor. 

You can now see that staging and 
watercooling raise compressor efficiency. 
Whether they earn their keep depends 
on horsepower needed, annual running 
time, quality and availability of cooling 
water. 

Staging. Single-stage air-cooled com- 
pressors up to 3 hp, for pressures to 
150 psi, are quite common where load 
is light and intermittent (total of 1-hr 
running per day). Where compressor 
must run 4 to 8 hr per day to supply 
air, 2-stage units pay off. Table I shows 
it’s a matter of splitting pennies., But 
Mr Woolworth learned that lots of pen- 
nies make dollars. 

Since a 2-hp 2-stage compressor costs 
about $25 more than a 2-hp single- 
stage, it’s easy to see that a heavy load 
justifies two stages. Not only that, a 
2-stage unit runs less, lasts longer. 
Watercooling of single-stage unit cuts 
power cost, but these savings would be 
eaten up by water, piping and control 
costs. 

Above 2 hp, single-stage air-cooled 
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TWO HORIZONTAL single-stage watercooled compressors sup- 
ply air for instrument operation. These are economical, long lived 


compressors are practical and economi- 
cal for pressures up to 80 psi, 10 to 15 
hp. Two-stage air-cooled unit starts to 
pay off above 80 psi with high load fac- 
tor, greater power cost and increased 
pressure, or any one of these three. 

Single- vs Double-Acting. In range 
between 10 and 100 hp you'll find two 
general types of reciprocating com- 
pressors available for 100-psi industrial 
service. One is single-stage horizontal 
double-acting watercooled. It has been 
used for the last 50 years and with pres- 
ent refinements will ‘run 24 hr per day 
for 10 or 15 years without reboring. 
After reboring it will be good for 
another run of many years. 

Single-acting air-cooled 2-stage units 
came in about 15 years ago, cover same 
range as above. These are more com- 
pact, weigh and cost less, need no 
special foundation or cooling water. 
Not having the crosshead advantage of 
the horizontal machine they're a little 
on the slender side for a 24-hr-per-day 
job. But they're fine for 5 to 10 hr 
per day. 

Two-stage double-acting watercooled 
compressors pick up where these two 
types leave off, with a slight overlap- 
ping. They are conventional for all 
sizes above 100 hp. As you'd expect. 
they get right down to brass-tack ef.- 
ficiency and are particularly suitable 
and economical for a substantial load 
factor. Table II is a comparison of 

(Continued on page 218) 
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TANK-MOUNTED air-cooled 2-stage 5-hp compressor supplies 
air at 100 psi for a wood-working plant. See text for best use 


|; COMPARISON OF ONE- AND TWO-STAGE COMPRESSORS 


Piston displacement, cfm 

Volumetric effic, %, at 150-psi disch 

Actual capacity, cfm 

Time to compress 300 cu ft, min 

Power cost with current at 2¢ per kwhr, 
motor efficiency of 75% 

Savings with load 300 cu ft per day 

Savings per 300-day year 

Savings with load 2400 cu ft per day 

Savings per 300-day year 


it: COMPARISON OF WATER- AND AIR-COOLED COMPRESSORS 


(1) 


100-hp motor drive 


Piston displacement, cfm 

Volumetric efficiency, %, at 100-psi disch 

Actual capacity, cfm 

Time to compress 25,800 cu ft, min 

Power cost with current ot 1.5¢ kwhr, motor 
efficiency cf 85%, $ 

Annual power cost: demand of 25,800 cu ft 
per day, 300 days a yr, $ 

Annual water cost at 10¢ per M gal, $ 

Total annual cost, power and water, $ 

Annual saving of (3) over (1) or (2), $ 

Annual power, water cost with demand of 
258,000 cu ft per day, 300 days a yr, $ 

Annual saving of (3) over (1) or (2), $ 

Approx initial cost; includes foundation but 
not electrical equipment, $ 


I-stage 


2-stage Savings: 
2- over I-stage 
9 
75 
6.75 
444 
2.92¢ 
1.08¢ per doy 
$ 3.24 
8.64¢ per day 
$25.92 


(2) (3) 


I-stage  2-stage 2-stage 
watercooled air-cooled watercooled 
646 552 633 
70 78 83 
452 430 525 
57 60 49 
1.26 1.32 1.08 
378 396 324 
10 0 
388 396 343 

45 53 
3880 3960 3430 
450 530 
5000 4500 6500 


ENGINEERING AND MANAGEMENT SECTION 


95 


| 
q 
| 
10 4 
50 
5 . 
60 
4, 
4 
| 


Hamburg Turnpike 


Moin office 


PLANT LAYOUT and distribution of primary feeders. The power 
is fed from two trunk lines of the Niagara Mohawk Power Co 


¥ 


OUTDOOR package substation having power transformer in the 
foreground. Meter and battery house behind main transformer 


Selecting voltage and method of distribution is first step 
in revamping. At Lackawanna plant, 13.8 was chosen over 6.9, 
overhead distribution; 60-cycle system replaced the old 25 


Bethlehem Steel Proves 13.8 Kv Best 


Sreprinc ur steel production to 
meet current needs called for a sizable 
increase in electric-power facilities. 
For the strip milfjat the Lackawanna 
plant of Bethlehem Steel Co, it meant 
carrying through two electrical-expan- 
sion programs to power the equipment 
added. 

First program called for increasing 
cold-mill capacity. This involved addi- 
tion of a third pickle line, speed-up of 
two existing tandem cold reducing 
mills, additional coil annealing fur- 
naces, speed-up of three skin or tem- 
per mills, revamping of two (along 
with installation of two new) sheet 
shearing lines. And as is always the 
case the associated equipment, both 
new and revamped, had to be handled 
along with the major equipment. 

Second program blueprinted a speed- 
up of the existing hot mill to increase 
coil output to cold mill. In addition, 
demand called for maintaining present 
hot-rolled sheet output or even in- 
creasing it if necessary. Final speed- 
up picture in the hot mill meant in- 


stalling larger motors on the No. 3 
roughing stand and the No. 10 fin- 
ishing stand, plus installing a No. 11 
stand in the finishing train. Speed 
changes came into play on the stands 
(by gear trains) to allow a total max- 
imum speed of 2050 fpm, compared 
with the former 1600 fpm. 


SYSTEM FREQUENCY 


To provide for the expected increase 
in electric power (about 25,000 kw) 
meant breaking away from the present 
25-cycle system. This move was a 
must; the power company ruled any 
increase in plant demand above that 
covered by present contract (60,000 
kw on a 15-min basis) would have to 
be at 60 cycles. 

Anticipated demand for new plant 
was above 90,000 kw and expected 
maximum local generation could pro- 
duce only 30,000 kw. The contract 
allowable of 60,000 kw was not enough. 
There were two choices open: 

1. Purchase and install a 60-cycle 
substation with a 60-25 cycle fre- 
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quency changer. This would mean in- 
creasing present 25-cycle primary and 
secondary power systems to take care 
of added power requirements. 

2. Develop and install an entirely 
new 60-cycle system (both primary and 
secondary power) to pick up as much 
of the new load as possible. 

Plan 2 was selected. This plan 
eliminated losses in transforming from 
25 to 60 cycles via the frequency 
changer. It also meant buying the less 
expensive 60-cycle motor and trans- 
former equipment. Time has shown this 
to be a wise decision. 

After deciding to use a new 60-cycle 
system, many more items opened for 
consideration. For instance, location 
of main incoming-power station had to 
be picked. System-distribution voltage 
had to be decided. Primary and sec- 
ondary power-distribution systems had 
to be developed with thought given to 
type of line construction, relaying, 
grounding, power-line routes, substa- 
tion locations, secondary power-line 
construction, reliability, safety, etc. 
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In Plant Expansion 


SYSTEM VOLTAGE 


Primary distribution at 13.8 kv was 
selected although 6.9 kv had been used 
in the past for 25 cycles. The 13.8- 
ky system permits expansion to a much 
larger system than would have been 
possible with 6.9 kv, based on momen- 
tary short-circuit current rating of a 
500,000-kva air circuit breaker. For 
same interrupting rating, the 13.8-kv 
breaker has a greater margin at its 
momentary rating than does the 7.2-kv 
breaker, which is used on a 6.9-kv volt 
system (see table, p 99). 

Increased momentary rating of a 
breaker means a great deal to the av- 
erage industrial user. At the Lacka- 
wanna plant, 13.8-kv 500,000-kva break- 
ers are used. With the 13.8-kv breaker, 
it is possible to have almost 15,000 kva 
more of induction motors on the system 
than would have been possible with 
the 6.9-kv 500,000-kva breaker. In a 
smaller system where the interrupting 
rating need be only 250,000 kva, there 
is even greater margin in the momen- 
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PRIMARY CIRCUIT layout on 60-cycle system. Bus-tie connec- 
tion between both the primary feeders assures service continuity 


tary rating of the 13.8-kv_ breaker. 
Even if it is unlikely that all the mo- 
mentary rating will be utilized in prac- 
tice, it is certain that some margin is 
desirable in all systems. Primary 
switchgear with 13.8-kv 500,000-kva 
breakers was 5 to 10% less costly than 
with 7.2-kv 500,000-kva breakers. 

The higher voltage results in a lower 
value of short-circuit current—thus, less 
damage at point of fault. Since the 
ground current permitted in selecting 
a grounding resistor is made a percent- 
age of the 3-phase fault current or de- 
termined by maximum size of current 
transformers on system, ground current 
can also be reduced. 

Cable cost at 6.9 kv is much greater 
than at 13.8 kv. On a continuous cur- 
rent basis it takes a cable of twice the 
current-carrying capacity at 6.9 kv com- 
pared with 13.8 kv to transfer the same 
kva. Short-circuit currents in cable can 
produce damaging or destructive ther- 
mal stresses and, at very high overcur- 
rents, expulsion of combustible gases 
results. This can fire and damage asso- 
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POWER-RELAYING one-line diagram for protection of 60-cycle 
system. Code No. 6 before each device number keys frequency 


By R MORGAN WILSON 
Industrial Engi 


ing Div, G | Electric Co 


and T O ZITTEL 


Electrical Dept, Bethlehem Steel Co 


ciated electrical or mechanical units. 

Conductor cross-section area must be 
ample to handle short-circuit current 
passed by breaker. This means, re- 
gardless of continuous current of cir- 
cuit, there will be a minimum-size cable 
that can be used. For example, to han- 
dle available short-circuit current on 
Lackawanna system, having instantane- 
ous tripping on feeder breakers, the 
recommended minimum feeder cable 
size was No. 2/0 Awg at 13.8 kv. But 
the same short-circuit kva would have 
needed 250 Mem cables at 6.9 kv. In- 
stalled cost of primary cable required 
to meet continuous and _ short-circuit 
demand in a 6.9-kv system will be 125 to 
175% of that for a 13.8-kv primary. 

Motor groups, where the individual 
motors are rated 250 to 2000 hp, are 
more economically applied at 2400 v 
than at 480 v or 13.8 kv. Therefore, 
this voltage was selected to serve the 
No. 5 boilerhouse, the pickle line in the 
cold mill, and the booster pumps for hot 
mill. These 2400-v systems are for local- 
ized distribution as are the 480-v load- 
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center substations used for smaller 
motors. Neither system—2400 or 480 
extends over the plant as does the 
13.8-kv primary distribution 


GROUNDING 


Neutral point of the Y-connected sec- 
ondary of each main transformer is 
grounded through a 5.33-ohm 1500-amp 
resistor. Even with one transformer re- 
moved from service the second resistor 
will provide enough ground current on 
most ground faults to operate the relays. 
Grounding the neutral provides a return 
path for ground-current flow when a 
phase conductor grounds. 

Residual relays used respond to this 
current and automatically and selec- 
tively disconnect the faulted circuit. 
Less outage time is expected since faults 
will be easy to locate and remove be- 
fore there is a ground on a second 
feeder. Second fault may mean a phase- 
to-phase fault taking out both circuits. 

Fewer insulation failures of motors 
and other rotating equipment are ex- 
pected; grounding reduces the transient 
overvoltages that would occur in an un- 
grounded system. 


CIRCUIT ARRANGEMENT 


Engineers at the Lackawanna plant 
consulted both equipment manufacturer 
and utility company’s engineers for as- 
sistance when needed. Final result was 
the 60-cycle system shown on preceding 
page. This shows all the substations 
that were installed. In addition, it is 
the schematic one-line diagram of the 
system now used. 
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LOW-VOLTAGE switchgear in a double-ended load-center unit 
substation. Note spare cubicles for handling future breakers 


TRIPLE-RATED TRANSFORMERS GIVE MAXIMUM CAPACITY OF 167% 


Before going any farther, note the 
system of station lettering and number- 
ing used to identify switches, circuit 
breakers, transformers, etc. Since the 
plant already had a 25-cycle system, it 
was necessary to develop a system of 
numbering that would immediately show 
to power-department men that equip- 
ment in question was a part of 60-cycle 
system. 

It is customary at the Lackawanna 
plant to give each station a letter, in the 
25-cycle system. This practice was con- 
tinued in the 60-cycle system, but the 
letter is preceded by the number 6. 
Each transformer bank has been given 
a number, and this number is again 
preceded by a 6, so a transformer has 
a final total number that identifies it 
from any other and tells its location, 
such as 6B-607 (this is transformer 
bank No. 7, 60-cycle, Station B). 

Each line has a number that is also 
applied to devices in that line. For 
example, air circuit breakers, on each 
end of line No. 20 that goes from Sta- 
tion A to Station B, would be 6A-20 
and 6B-20, respectively. Each station 
air circuit breaker is identified by sta- 
tion letter, the letter S, and a number 
to indicate its identity. Thus an air cir- 
cuit breaker in Station B supplying one 
of the 9000-hp mg sets is 6BS1. Single- 
pole disconnecting switches have a 14 
following them to identify them from 
air circuit breakers. Hence the discon- 
necting switch in line 19. cycle 60, Sta- 
tion B, is 6B-1914,. 

Power supply to the system is a T- 
tap from each of two trunk lines of 


UNIT SUBSTATION with primary air-disconnecting switch to left 
of transformer. Low-voltage switchgear located at far right 
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Niagara Mohawk Power Co. These 
trunk lines now tie the power-company 
system around the Buffalo area with the 
new utility steam plant at Dunkirk. Each 
tap consists of a No. 4/0 Awg, stranded, 
3-phase, 115-kv, 60-cycle line. The two 
incoming lines from different substa- 
tions will provide a high degree of 
source reliability. Horn-gap disconnect- 
ing switches are arranged to connect 
either incoming line to one or both 
transformers. 

Group-operated disconnecting switches 
also allow isolation on source side of 
1500-mva oil circuit breakers. Two dis- 
connects on power-company lines let 
maintenance men work on all portions 
of the station safely. With only one 
switch, the entire station would have to 
be shut down for maintenance. This re- 
quirement meant building two incoming- 
station structures separate from each 
other. 

Primary breakers when used in con- 
junction with transformer differential 
relays permit fast clearing of trans- 
former faults. This reduces possible 
damage to core and coils. Their tripping 
can be closely coordinated with trans- 
former secondary and feeder breakers 
for faults on 13.8-kv system. Fuses were 
considered for primary protection, but 
were not selected because of poor se- 
lectivity with the secondary breakers. 

Greater time needed to restore service 
after an interruption, and possibility of 
single phasing, eliminated fusing. Then 
again, and perhaps more serious, was 
the probability that fuses would not 
melt for low values of fault current. 
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Such a condition might result from a 
secondary ground fault or a high im- 
pedance fault in transformer. 

Transformers are triple-rated 15,- 
000/18,750/25,000 kva, giving a max- 
imum capacity of 167% of their base 
rating. In this kva transformer size, 
maximum demand on plant can be 
served less expensively by applying a 
forced air rating and accepting resulting 
higher losses than by purchasing trans- 
formers whose full capacity would be 
unused a major portion of the time. 
Practically full operation may be main- 
tained upon failure of transformer or 
its associated gear. 

Transformer secondary breakers add 
to selectivity and protection of system 
by making possible isolation of a trans- 
former, either automatically or man- 
ually, without removing power from 
bus. In case of a transformer fault, sec- 
ondary breaker quickly isolates unit 
through differential or reverse-current 
relaying. 

Each section of main 13.8-kv bus is 
protected by bus differential relaying. 
Bus tie breaker permits service on one 
section while other is down for mainte- 
nance. Cold-mill substation bus forms 
point of transfer feed, adding to system 
flexibility. 

Original design used a simple high- 
voltage station, with only two incoming 
line disconnects, fuses and transformers. 
But there were many disadvantages, 
hence the scheme shown was used. 
Final arrangement keeps operation sim- 
ple, yet gives better transformer pro- 
tection and reliability. 


PRIMARY EQUIPMENT 


Primary substation is a completely 
coordinated outdoor package with a ca- 
pacity of 30,000/50,000 kva, 115,000 to 
13,800 v. It provides for two incoming 
lines and three outgoing feeder circuits. 
Steel structure terminates incoming line 
and mounts disconnects for transferring 
lines to transformers as needed. Light- 
ning arresters protect substation from 
voltage surges over incoming lines; 
shielding protects from direct lightning 
strokes. 

Transformer primary breakers are 
115-kv 1500-mva_ interrupting rating 
with compressed air closing and trip- 
ping mechanisms. This rating gives 
adequate margin for possible future 
short-circuit kva available from power- 
company system. Structure is designed 
for addition of two future transformers. 
Present transformation section consists 
of two (15,000/18,750/25,000 kva) oil- 
insulated transformers with delta pri- 
maries and Y-secondaries with neutrals 
grounded through stainless-steel resis- 
tors, rated 1500 amp for 60 sec. 
Incoming-power station 6A is princi- 
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OVERHEAD lines have barrier between 
feeds. One line is worked with other hot 


pally an outdoor station, but has a 
small brick enclosure for a 250-v sta- 
tion battery, primary control panels, 
power-company metering equipment, 
and space for servicing circuit breakers. 
Main station structure is made of hot- 
dip galvanized steel. It was shipped 
completely fabricated by manufacturer 
and was bolted together for erection at 
substation location. 

From incoming bushings on trans- 
formers to outgoing terminals on feeder 
breakers in switchgear, the substation is 
metal enclosed. Outdoor metalclad 
switchgear is protected from weather 
by rubber gaskets on doors and copper 
gauze in ventilating louvers to reduce 
snow blow-in. 

In addition to two incoming-line 
breakers and three feeder breaker sec- 
tions, there are two sections for light- 
ning arresters to protect switchgear, 
along with a section for power-company 
metering transformers. Removable air 
circuit breakers, 13.8-kv 500-mva inter- 


rupting capacity, and drawout relays 
simplify inspection and maintenance of 
switchgear. Drawout features hit safety 
angle as well as easy maintenance. 


LINE CONSTRUCTION 


Distance between main incoming sta- 
tion and consuming units called for a 
relatively long power line. Generally 
in a steel plant’s power-system design 
the station is double-fed. This installa- 
tion followed that plan. 

There are two principal stations, one 
in the hot-mill area and other in cold- 
mill area. They feed over a single 
tower line. One side can be worked safe- 
ly while the lines on the other side are 
in operation. Line spacing is vertical 
with four feet between phases, vertically. 
and three feet between lines horizontally. 

Cable Supports. Each line was 500 
Mem, bare, copper cable, except the 
1000 Mem in line No. 2h. Line sizes 
were designed to handle some future 
needs. Each cable is supported from 
towers by 23-kv post insulators, two to a 
tower. Wherever strain insulators are 
needed to dead-end cable, three 15-kv 
strain insulators were used in series. In 
most manufacturing plants, this line 
would be considered greatly overinsu- 
lated for 13.8 kv. But in steel plants 
where dirt concentrations are high, such 
overinsulation is good insurance against 
line failure. It also cuts insulator clean- 
ing, which is mighty important in any 
large steel-mill maintenance program. 


LOAD CENTERS 


Unit-substation construction was used 
for auxiliary power rather than a com- 
plicated low-voltage network system. 
Small (1000-1500 kva) 3-phase 1000- 
1500-kva transformers with either 480- 
or 2400-v, 3-phase, 60-cycle secondaries 
are fed from the 13.8-kv system through 
three conductor cables. Each bank has 
a delta primary, and a Y-secondary with 
the neutral solidly grounded. 


(Continued on page 228) 


*Note: A—Interrupting rating in kva 


COMPARISON OF 7.2- AND 138-KV AIR CIRCUIT BREAKERS 
ON BASIS OF MOMENTARY CURRENT MARGINS 


Rated Ky A* (Kya) B* (Current Ratio) 
7.2 250,000 2.44 
72 500,000 1.67 
13.8 250,000 3.34 
13.8 500,000 1.90 


B—Ratio of momentary amps to interruption amps 
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How Efficient Is Hog-Fuel Firing? 


e Small-boiler tests show efficiencies of 63.2 and 68.2%, with good 


combustion conditions from grate through stack 
e Because of low heating value, large weight and bulk of hogged 
wood is handled, but system is clean, makes little smoke 
@ Cost is likely to be competitive with coal or oil if wood is used on 


& Waste wooo is hogged and burned 
for heat and power in many plants 
around the country. Yet few engineers 
know what its efficiency in the boiler is, 
or how it compares with coal and oil in 
cost. 

To answer these questions to their own 
satisfaction, the New England Box Co 
asked the Engineering Experiment Sta- 
tion of the University of New Hamp- 
shire to conduct boiler tests at their 


spot, but cost of hauling makes other use questionable 


Concord, New Hampshire, box plant. 

From the two tests made, boiler ef- 
ficiencies of 63.2 and 68.2% were cal- 
culated. Burning conditions appeared 
good, with smoke showing from the 
stack only when the fuel bed was 
leveled. Heating value was about half 
that of coal and a third that of oil on 
a per-lb basis. Hogged fuel requires 
large storage space because of its bulk, 
but is clean to handle and use. These 


By L E SEELY and L E WEBBER 
Engineering Experiment Station, University of New Hampshire 


HRT BOILER used in hogged-wood efficiency tests. Efficiencies of 63.2, 68.2% 
show unit works about as well on hogged wood as the usual small hrt does on coal 
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are the results; now let’s see how they 
were obtained. 

The factory is heated and some power 
generated by burning hogged fuel (16 
to 18% moisture) under a Dillon hrt 
boiler. This boiler, installed in 1940, 
has a 72-in.-diameter drum, 17 ft 6 in. 
long. It holds 124 steel tubes, each 16 
ft long and 3 in. in diameter, and has a 
total heating surface of 1626 sq ft. 

Test Setup. We agreed to run a test 
that was simple and practical, with 
no condensate being returned to the 
boiler. Feedwater makeup could be 
added by a steam injector. And to meas- 
ure the amount added, we used an Em- 
pire 1-in., Type E water meter we found 
already installed in the boiler room. It 
could be read to 0.1 cu ft and estimated 
to 0.01 cu ft. 

The plant hogs edgings and other 
waste wood down to an average of %4 in. 
This is brought to a boiler-room storage 
bin by a conveyor and then, when 
needed, is air-sucked to a point above 
the front of the boiler. Here a cyclone 
separator removes transporting air and 
the wood drops into the furnace. 

The fuel burns in a self-forming, shal- 
low cone on the grate. Combustion air 
is preheated by first passing through 
furnace-wall ducts. All fuel used for 
tests was shoveled from the conveyor 
into a box, weighed, and dumped on the 
boiler-room floor. From there the wood 
was handled by the same air pickup 
normally used to feed the furnace. 

In the breeching above the furnace 
front, we installed a draft tube, a flue- 
gas sampling tube, and a chromel- 
alumel thermocouple for measuring 
flue-gas temperature. 

We recorded the following informa- 
tion: weight of fuel used, volume of 
water fed to boiler, flue-gas tempera- 
ture and analysis, draft readings, tem- 
perature of water from both meter and 
injector, steam pressure (see table). 
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105 45 57 
109 47 10.1 


SUMMARY OF BOILER TESTS, NEW ENGLAND BOX COMPANY 


Steam  Cold- 
Draft, Flue-gos press, water CO, Evaporated 
Run in H.O temp, F psig temp,F % water, |b 
Max. 70 541 122 45 8.6 AM 3500 
am in 65 442 109 42 2.4 
43 


48 PM 11,420 


Fuel, Boiler Rating, Eff, 
Ib horsepower* % % 
863 7 72 63.2 


2600 249 153 68.2 
*Although not recommended as a measure of boiler capacity, values 
here are actual, developed hp, and hence have meaning. 


Until laboratory moisture and heat- 
ing value tests could be run, we took 
samples of fuel at intervals and sealed 
them in a can. These tests showed a 
moisture content of 15.7% and a heat- 
ing value of 7530 Btu per lb, about half 
that of coal. 

Two tests were run: 1 hr and 3 min 
in the morning, and 1 hr and 36 min in 
the afternoon. During the afternoon test 
the steam engine was generating be- 
tween 80 and 100 kw of power, putting 
a greater load on the boiler. We noted 
the condition of the fire at the start of 
each run and tried to finish with the 
same kind of fire. Also, as each run 
finished, we brought the water level in 
the boiler back as near as possible to the 
level at which we started. 

Combustion Conditions. Interpreting 
the results indicated good combustion 
conditions throughout the tests. No car- 
bon monoxide was present in the flue 
gas. The only smoke we saw was caused 
by leveling the fuel bed, and it lasted 
but a short time. 

Efficiencies of 63.2 and 68.2% 
showed that this unit works about as 
well on hogged wood as does the usual 
small hrt boiler fired on coal. Wood is 
generally cleaner around the boiler 
room than coal, although a larger 
weight and bulk is handled. This is 
due, in part, to the difference in heating 
value (7530 Btu per lb against about 
14,000 Btu for good steam coal and 
19,000 Btu for oil). 

Economics of Use. Most plants that 
hog waste wood and fire it as a primary 
or secondary fuel do so on the spot. 
And in all but extreme cases it is the 
cheapest sort of fuel available, since it 
is a waste product involving only the 
cost of collection and hogging. How it 
compares economically with other fuels 
in any one case thus depends to a great 
extent on the cost of handling equip- 
ment—hogs, conveyors, fans, air-trans- 
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port system and storage bins—compared 
to cost of equipment for storing and han- 
dling the usual fuels. Cost of handling 
can be cut down in small plants by a 
simplified system, sometimes requiring 
only a hog, bins and simple chutes. 
But how about hogging wood for sale 
in competition with other fuels? Low 
heating value and density of hogged fuel 
make it necessary to handle a much 
larger bulk for equal heating perform- 
ance. Thus, unless other fuels are scarce 
and high priced, it’s doubtful whether 
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hogged wood could be hauled more than 
a few miles with any appreciable mar- 
gin of profit. 

Too, there is the added problem of 
storage facilities. Wood should be pro- 
tected from direct rain and snow since 
it loses its heating value rapidly with 
any increase in its moisture content. 
And because of its bulk, it does require 
a large storage space. But if waste wood 
is hogged and used on the spot, it is a 
cheap and effective supplement or sub- 
stitute for the rest of the fuel family. 


AIR-PICKUP tube for feeding furnace: Wood is brought from hog to boiler room by 
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conveyor, is sucked by air pickup to cyclone separator, then dropped to the grate 
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AT HARWELL, ENGLAND, hot radioactive air from the pile heats primary water in 


a heat exchanger. This, in turn, produces safe secondary hot water in another ex- 


changer to heat buildings. See note, end of article 


Photos, British Information Service 


Atom Power Could Piece Out 
Britain's Coal Supply... 
... says Sir John Cockcroft 


Condensed from Sir John’s Memorial Lecture to the Manchester 
Literary and Philosophical Society last November 


® Wuen atoms of uranium 235 are 
split in a chain reaction, each pound 
releases about 8,000,000 kwhr as kinetic 
energy (“heat”) of fission products. 
Another 10% gradually reappears as 
radioactivity. 

Let us see how this type of chain 
reaction, produced in an atomic pile 
(nuclear reactor), can bring to the 
world, and particularly to Great Brit- 
ain, a new energy source to supple- 
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ment over-strained and diminishing 
reserves of ordinary fuel. British re- 
quirements for electric power have in- 
creased 50% since 1940, and are 
expected to increase another 45% by 
1960. This alone would require an 
additional 13,000,000 tons of coal by 
1960. That is the practical problem. 

I cannot emphasize too strongly that 
we do not expect atomic power to be 
cheaper than coal power. Instead, it 
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will probably be somewhat more expen- 
sive. Our real aim is to increase the 
total supply of power. 

Power Pile Described. A nuclear re- 
actor will replace the usual fuel burn- 
ers. The heat must then be transferred 
to a steam generator, making steam for 
a steam turbine. Or possibly to an air 
heater serving a gas turbine. One type 
of reactor is represented, in an elemen- 
tary form, by the pile at Harwell, Eng- 
land. This pile consists of a cubical 
core of 800 tons of very pure graphite 
blocks, between which are disposed 40 
tons of uranium metal in one-inch bars. 
The bars are sheathed in aluminum 
cans to prevent oxidation of the metal 
and escape of radioactive fission prod- 
ucts into the surrounding space. A con- 
crete wall, 6 ft thick, surrounds the pile 
to block deadly radiation. 

Heat released in the uranium bars 
is carried away by a fast-moving stream 
of air. Powerful blowers deliver the air 
to a 200-ft stack. 

Control rods containing boron adjust 
power level of the pile. These rods are 
moved horizontally into it by electric 
motors operated from the control room. 

Some radioactivity is induced in the 
cooling air because natural argon in the 
air is partly transformed into radioac- 
tive argon. Although air coming out of 
the stack is slightly radioactive, the con- 
centration at ground level is entirely safe 
—no more than double the natural ra- 
dioactivity in air, due to radium and 
thorium products and cosmic rays. Also, 
this argon radioactivity decays very 
rapidly—shrinks by half every two 
hours (99.9% in 20 hours)—so it does 
not permanently contaminate the atmos- 
phere. 

We must also look out for the possible 
release of radioactive fission products 
from leaky aluminum cans. A “sniffer” 
will detect such leaks. As another pre- 
caution we insert high-grade filters in 
the exit-air passages to trap any radio- 
active particles. 

Present normal power level of the 
Harwell pile is about 4000 kw (heat 
energy). At this power level, tempera- 
ture of the surface of the fuel elements 
is 390 F, and exit-air temperature about 
200 F. An improved type of fuel ele- 
ment now going in will increase surface 
temperature and exit-air temperature. 

Pile Heats Building. We have recently 
installed a heat exchanger in the exit- 
air duct and are extracting some of the 
heat to warm Harwell buildings. 

Remember, this reactor was not de- 
signed to deliver useful heat, which is 
merely an incidental byproduct. Even 
when we increase the power level, the 
heat developed is only about 200 kw 
per ton of uranium. 

(Continued on page 232) 
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“We have three shifts in operation,” says Julius J. Do- 
monkos, Vice-President in Charge of Manufacturing, Bell 
Aircraft Corporation. ‘“That’s full production on a 24-hour 
day basis. For the past 10 years we’ve been depending on 
Tri-Clad motors to carry the load. We’ve never regretted 
putting our confidence in this fine motor!” 


G-E Tri-Clad Motors drive the machines that are instrumental 
in producing helicopters, guided missiles, rocket motors, 
research aircraft, and jet aircraft engine nacelles for our 
rapidly expanding armed forces. At Bell Aircraft Corporation, 
G-E Tri-Clads are known as a thoroughly dependable motor 
—tough on the outside ...on the inside ...at the bearings. 


‘We've been depending on Tri-Clad* Motors for Ten Years...” 


This Tri-Clad driven radial drill takes care of most of the 
large dies for the entire Bell plant. Big dies and bolster plates 
are drilled and — on this machine, a critical part of the 


Bell operation. Despite continuous use, plant personnel 
can’t remember a single interruption due to Tri-Clad failure! 


*Reg. trademark of General Electric Co. 


FASTEST BOMBER IN THE WORLD! Jet engine nacelles 
for the 600-plus miles-per-hour B-47 are being produced at 
a record-breaking clip in the reed oc at Buffalo, N. Y. The 


“Stratojets” represent a major a 
ment aircraft. 
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TRI CLAD MOTORS 


Help keep Bell Aircraft production up! 


Marvin Limburg (left), Foreman of Bell’s Tool and Die 
Shop, comments, “I don’t believe we’ve ever lost ma- 
chine time due to breakdown of Tri-Clad motors. And 
our jig-borers, for example have been operating around 
the clock for the last 8 to 10 years!” 


“it’s the easiest motor we have to maintain"’ accord- 
ing to Maxwell Anderson, Crew Chief of Bell’s motor re- 
pairmen. “There’s more working room inside and more 
room in the slots. It’s become a byword with us that if 
you give a Tri-Clad motor ordinary care you'll never 
have to worry about maintenance.” 


TIMELY READING—With every electric motor needed on the line, 
you'll want a copy of the G-E manual on “How to Maintain Motors 
and Generators.” It's free; just ask for bulletin GET-1202. Sect. 752-10, 
General Electric Company, Schenectady 5, N. Y. 


Greasing isn’t necessary on a Tri-Clad motor in normal serv- 
ice, but it’s always reassuring to know that you can lubricate if 
you so desire, without time-consuming disassembly. The photo 
shows how easy it is: remove relief plug, attach the grease gun 
nozzle, squirt—the job is finished. 


This huge punch press is an important tool maker. Anton 
Geiser (right), assistant punch press foreman, says: “‘I can’t re- 
call a single shutdown of this section due to motor failure.” 
Almost all motors in this department are Tri-Clad. This is another 
Bell Department which has been operating around the clock; 
cannot afford to lose time because of motor breakdown. 


NEW! A Helpful Training Course on Motors! 


Everyone concerned with technical training problems will 
want this new G-E Motor Selection and Application Course. 
Consists of 9 short, easily understood lessons. Complete kit 
—slide films, review booklets and instructor's manual— 
$100.00. Call or write your nearest G-E sales office. 
Look at the Scope of this Course 
1. Fundamentals 5. Single-phase 
of Motors Motors 
2. Types of Motors 6. D-C Motors 


3. Fundamentals 7. Synchronous 


of Selection Motors 
4. A-C Induction 8. Adjustable- 
Motors speed Drives 


9. Gear Motors 
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Gate-Valve Forces and Torques 


PoweER-PLANT DESIGNERS and opera- 
tors must often determine the type of 
operating mechanism for gate valves. 
Usually pressure and pipe size are 
fixed, while disk, packing-box and 
screw-stem friction and disk weight 
have to be determined from design se- 
lected and past experience. Operating 
force and stem torque needed to lift 
the disk depend on all these variables 
and can be calculated correctly only if 
the design is known and test data are 
available for the friction factors. For 


preliminary purposes, to determine the 

type of operation, average experience 

data can be used. 
Methods of valve operation generally 

used include: 

1. Hub nut and wrench 

2. Handwheel mounted on nut and 
threaded stem 

3. Bevel or spur gearing with hand- 
wheel, screw stem and nut 

4. Motor-driven gear unit with screw 
stem and nut 

5. Hydraulic or pneumatic cylinder 


The nomogram, which can be used 
for preliminary studies, is based on 
these formulas: 

F = f{d2pq_/4 
where 
F = lifting force, lb 
d = pipe diameter, in. 
p = pipe pressure, psig 
= coefficient of friction 

In the chart, f = 0.4. This is rather 
conservative for starting. It allows for 
packing-box friction and weight of disk. 


T=F (1 + 

where 

T =stem torque, in.-lb 

= lead of screw thread, in. 

fs = coefficient of friction of lubricated 
thread, 0.2 for starting used in 
chart 

d,, = mean diameter of screw thread, in. 

Since the hand force is usually lim- 
ited to 75 lb for starting, and spur or 
bevel gear ratios are usually 1:4, it is 
easy to choose the needed type of opera- 
tion (with or without gearing) with the 
help of the chart. It can also be decided 
if it is desirable to include a bypass 
valve for filling the pipeline before 
opening the gate valve. This equalizes 
the pressure on both sides of the disk 
and reduces the operating force and 
torque needed. 

Example: A 15-in. gate valve on a 
200-psig water line will be remote-con- 
trolled. What torque and lifting force 
will the operator have to develop? 
Draw a straight line between left-hand 
valve-size scale at 15 in. and 200 psig 
on right-hand pressure scale. At inter- 
section on middle scales find 14,000-Ib 
lifting force and 2700 in.-Ib stem torque. 
Depending on gearing used this will fix 
the motor or operator specifications. 

H W Hamm York, Pa. 
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very much pleased with 


Bird & Son, one of the countries outstanding 
manufacturers of roofing and building materials, 
linoleum, shipping containers and other paper 
products, recently modernized their East Walpole 
power plant by installing a 175,000 lbs. /hr. 
Riley single header hopper bottom pulverized 
coal-fired boiler unit and a 5000 K.W. generator. 

Performance of the Riley boiler unit has been 
entirely satisfactory. Note comparison of guar- 
anteed and actual results below. 


PERFORMANCE RESULTS 
Guaranteed Actual Plus Values 
Exit Gas Temp. 385°F. 339°F. 46°F. 
Draft Loss 9.2 ins. 6.5 ins. 2.7 ins. 
Air Pressure Loss 7.1 ins. 6.0 ins. 1.1 ins. 
Efficiency 85.3% 86.4% 1.1% 


Robert C. Holman 


Plant Engineer 

Mr. Holman advises he is ex- 
ceedingly well pleased with the 
performance of the new Riley 
unit. We are sure he will gladly 
tell you of the excellent results 
he obtained if you care to 
inquire. 


BIRD & SON, INC. 


New Power Plant 


East Walpole, Mass. = | 


STOKER CORPORATION, WORCESTER, MASS. 
Boston New York —— Washington Buffalo Pittsburgh Cleveland Detroit Chicago 
Cincinnati Charlotte 


New Orleans St. Lovis Kansas City St. Pavil Tulsa Houston 
a" Salt Lake City Los Angeles Portland Seattle 


BOILERS PULVERIZERS BURNERS. - STOKERS SUPERHEATERS + FLUE GAS SCRUBBERS 
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results from their new Riley boiler unit 


Riley Single Header Hopper 


Installed. Total Capacity 
Bottom Units save You money by soso the. of mean 
0 Reducing height of building required by as much as eight feet per hour. 


a Permitting installation of higher capacity unit in existing building ngle H 


United States Steel Corp.—8 units 
3) Eliminating cost of separate ash hopper .Esso Standard Oil Co.—5 units 
Chase Brass & Copper Co. 
4) Eliminating cost of ash hopper seals and drip castings South Carolina Gas & Electric Co. 
y .Pratt & Whitney Co.—7 units 


Western Electric Co.—3 units 

Monsanto Chemical Co.—2 units 
Norton Company 
Hanna Furnace—4 units 

.Celanese Corp. of America—6 units 

-Regel Textile Corp.—2 units 
American Viscose Co. 

Great Lakes Steel Corp. 
Cluett Peabody Co. 

. Waldorf Paper Products—2 units 
New Orleans Public Service Co. 
U.S. Rubber Co.—3 units 
Continental Can Co, 

Utah Power and Light Co. 
Gould Paper Co.—2 units 
South Carolina Public Serv. Auth.— 
2 units 
Syracuse University—2 units 
i » Dairyland Power Co-op.—3 units 

» Hooker Electro “hemical Co.—3 units 
Superior Water, Light & Power Co. 
Whippany Paperboard Co.—2 units 
Rayonier, Inc. 

U.S. Finishing Co. 

«Northern Paper Mills—2 units 
Cities Service Corp. 

Calumet & Hecla Consol. Min. Co, 
Otter Tail Power Co. 

Swift & Co. 

C. H. Masland & Sons 

Upper Mich. Power & Light Co. 


— Champion International Co. 
BIRD & SON, INC., East Walpole, Mass. » Central Ohio Light & Power Co.— 
Rust ENGINEERING Co., Engineers 2 units 


175,000 Ibs. /hr. 710 Ibs. pressure. 750°F. total Steam Temperature 
pulverized coal-fired single header hopper bottom Riley Units. 


Asurvey of your Power Plant by a consulting engineer will possibly show ways of making surprisingly large savings in your power costs 


TAIN 
ECONOMIZERS » WATER-COOLED 


INU 


FURNACES + AIR HEATERS 


STEEL-CLAD INSULATED SETTINGS - 


POWER * FEBRUARY 1952 


q 
j 
] 
Ane 
3 
‘ 


When new methods and processes create 
new flow control conditions, Powell is al- 
ways ready with valves of correct design 
and materials to meet them. 


That is why there are more kinds of Powell 
valves in service today than any other make. 


The Wm. Powell Co. 
Cincinnati 22, Ohio 


Fig. 16003 W. E. 
600-pound, Cast Steel 
Pressure Seal Gate Valve 
with welding ends. 

A Powell design for the 
modern Power Plant. 
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“OPERATING ENGINEERS . . . 
will do a great public service and dignify 
their work, too, by backing good, prac- 
tical laws to make sure skilled, compe- 
tent men are in all our power plants” 


“PRESENT LICENSE LAWS ... 


are outdated because modern equipment 
takes special operating skills and back- 
ground. Let’s streamline those old laws 
and start slashing accidents at once” 


“DON’T OVERLOOK SUPPORT... 
of plant management, labor unions and 
business and engineering associations. 
Start by getting their backing and your 
job will be well along its merry way” 


‘Pressure Vessels Are Dynamite— 
license Operators,’ Says L D Young 


® THE OPERATING ENGINEER is now more important to our 
national life than ever. The community’s safety and welfare 
depend a lot on his skill and sense of duty. Yet his job isn’t 
well-known. 

Only when heat, light or power fails does his work seem 
important. Or when a boiler or engine explodes and wrecks 
a neighborhood. That’s why some cities and states have 
enacted “license laws.” Boiler and engine operation should 
have a protective code. Operating engineers can do a great 
public service and dignify their work. How? By sponsoring 
practical laws to make sure that skilled, competent and re- 
sponsible men are in charge of our power plants. Such laws 
work to everyone’s benefit. 

Basic purpose of engineers’ laws is protecting life and 
property. Most such legal controls were voted into law dur- 
ing periods of public clamor and shock following a disas- 
trous explosion. They have a wide variety of regulations, 
though they deal mostly with operating boilers, pressure 
vessels and engines considered hazardous. 

Stationary Engineers’ Laws first came in the late 1800's. 
Times have changed, but most of these laws have not been 
amended to encompass technical advancements and higher 
levels of skill required today. There are also many communi- 
ties with no form of legal protection against negligent or 
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Who’s Young? Manager, engineering dept of large insurance 
firm, Poor, Bowen, Bartlett & Kennedy, Inc, Baltimore, Md.; 
Chairman, Maryland Commission on Stationary Engineers 
Law; Member, National Board of Boiler and Pressure Vessel 
Inspectors; Former Member, Maryland Board of Boiler 
Rules; Secretary, Maryland Board of Examining Engineers. 


incompetent operation. Correcting this situation is a chal- 
lenge to those who understand danger and have a sincere 
interest in community welfare. 

Laws were enacted for operators long before they were 
passed for power-plant design and construction. 

Legal codes on boiler design and power plant equipment 
have come in mostly within past 25 years. These are usually 
uniform in requirements, using ASME standards. But oper- 
ating engineers’ codes continue to remain neglected and con- 
fused, with few exceptions. These laws need overhauling 
badly. (32-p License Requirements compiled by Power) 


For more on Licensing Operators, turn page 
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| HOW DO YOU PUT 
A LAW OVER? 


LICENSE OPERATORS continued 


Worthwhile stationary laws require the 
effort and cooperation of many inter- 
ests. Stationary engineers can do much, 
but to screen and write up bills in legal 
form, they must enlist support of plant 
owners, other engineering groups, state 
or city legal departments, legislators, 
and legislative reference departments. 
Consider effect law will have upon 
those who must conform with its require- 
ments. But don’t lose sight of basic 
purpose of such legal instruments—that 
is, to protect public and control serious 
hazards. (Any industrial insurance firm 
will tell you about such hazards.) 
Properly designed, this type of legis- 


lation does benefit stationary engineers. 
So they must participate in the program 
by showing consideration of all parties 
subject to law’s provisions. Capable 
stationary engineers can request certain 
job classifications under the law as a 
matter of safety. 

Operating engineers must help with 
technical provisions of laws. First, a 
group of engineers should set up a com- 
mittee to draw up the mechanical pro- 
visions and classifications. Study local 
plant operating characteristics and re- 
view accident histories. 

Weigh knowledge and experience 
needed to operate each type and class of 


GUIDE FOR NEW LAW OR FOR REVISING OLD 


To write new law or revise existing act, include following 
classifications. Term “horsepower” is considered a workable 
value in specifying plant size. Manufacturers’ ratings are 
acceptable. To classify boiler plant, use standard nominal 
factor of 10 sq ft of heating surface per hp. 

Boilers. Explosions from negligent or unskilled operation 
are fairly common. Classifying boiler plants for license law 
is a problem. Reason is, classifying boilers by size, rating 
and pressures is controversial. It’s generally agreed that 
boilers over 15-psi gage and classed as “high-pressure” units 
under ASME code are dangerous if improperly managed or 
worked. 

Users of big boilers recognize value of trained, competent 
operators. Medium-sized plants, between 500 and 5000 nom- 
inal boiler-hp capacity, mostly use skilled operators, but not 
always. Small steam plants under high-pressure conditions 
usually have simplest job qualifications. Reason is manage- 
ment may not evaluate costs. Long as there is steam, their 
minds are at ease. 

Also, automatic controls give many smal]l-plant owners a 
feeling of false security. Their operator is usually safely 
down the street fixing the boss’s car when the boiler explodes. 
For public safety, include a protective code for such boilers 
of 4 hp and over. 

Low-pressure heating boilers, under 15-psi-gage steam, or 
30-psi-gage hot water, are thought safe. Some feel mechan- 
ical fuel systems and automatic controls are special safety 
devices that prevent overfiring or loss of water. Also that 
they are more reliable than the human element. 

But insurance records show many disastrous failures of 
these boilers (both cast-iron and steel) from neglect and poor 
operation. Single explosions have cost as much as $100,000 
property damage, serious injury and death. 

Heating systems in stores, apartments and commercial 
buildings, schools, hospitals, ete, commonly use such boilers. 
It’s not practical to cover all such units under an operating 
engineers’ license law, but we must arrive at some “breaking 
point.” It’s a controversial matter. Look for cooperation by 
real-estate associations, apartment owners, and officials in 
charge of public maintenance. Why not include low-pressure 
boiler plants of 50 connected hp (500-sq-ft boiler heating 
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surface) capacity and over, without exemption for mechani- 
cal devices? 

Steam engines should come under such law. Steam-engine 
accidents still make headlines. Engines of 150 hp and over 
should have licensed engineers. 

Steam turbines are superseding reciprocating engines. The 
gas turbine is also coming along. If these machines get out 
of control, great destruction can result. Turbines above 150 
hp require special knowledge to operate. These machines 
can cause extensive damage. 

Diesel engines are widely used on portable industrial equip- 
ment. Such engines used as prime movers and permanently 
installed, of 500-hp single-unit capacity, should have licensed 
engineers. A smart operator can prevent crankcase explo- 
sions, broken crankshafts and other costly breakdowns. 

Ammonia refrigeration plants of above 15 tons, or with 
compressors rated at 12 hp and over, have caused heavy dam- 
age. That goes for pressure vessels and machinery using other 
refrigerants. 

Gas-contamination hazard is negligible in systems of 125-hp 
connected compressor capacity or over and using nontoxic, 
nonexplosive gas. They need skilled, on-duty attention. 

Large-compressor plant (not refrigerant) is dangerous. 
This includes compressors driven by electric motors. Also 
those of 150 hp and over used to compress air or various 
gases, some explosive, for manufacturing purposes. 

As these engines are often operated in battery, connected 
to coolers and receivers, failure may be magnified by ex- 
plosion of connected pressure vessels. Include this classifica- 
tion in your list 

Portable plants. Many license laws include portable boiler 
and machinery plants. Work of “hoisting and portable engi- 
neers” runs parallel to those employed in stationary plants. 
Portable plants are those where machinery is temporarily 
used in marine, building or road construction work. Opera- 
tors should be qualified. 

This includes operation of power machinery, derricks, 
pile drivers, self-propelled cranes, dredges, draglines and 
power shovels. Steam-operated rigs have high-pressure boil- 
ers, so Classify them as above. For other prime movers, con- 
sider over-all operating characteristics. 
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plants. Don’t penalize or deprive 
present operators of jobs they occupy. 
And don’t overlook plant owners’ invest- 
ment or public safety. If you really 
want support (and you'll need it) don’t 
forget the interests of plant owners and 
management. 

Ask the help of state or city law de- 
partments where bill is entered. Also of 
local-government department respon- 
sible for codifying all legislation. In 
many cases, judiciary committees, rep- 
resenting legislators, hold public hear- 
ings to determine merit and need for a 
proposed law. Acceptance by such coun- 
cils often insures backing and presenta- 


tion of your bill to the legislature for a 
vote. So their support is important. 

Appointment by governor or mayor of 
a commission to study and develop in- 
formation is another method. Commis- 
sion is either established directly by 
the government head or presented to 
him in form of a resolution by legisla- 
tors. 

In 1949, Governor P Lane, Jr of Mary- 
land appointed such a commission to 
develop amendments to existing Mary- 
land laws. This commission was spon- 
sored by a resolution entered in the Gen- 
eral Assembly, acting to bring existing 
Stationary Engineers’ Laws up to date. 


Recommendations of such a commission, 
supported by administration, usually go 
before legislature in form of a bill. 
Favorable response is stimulated by 
expressions of confidence and under- 
standing of proposed law from property 
owners, business associations, labor 
unions, engineering organizations and 
other interests. Soliciting interest of 
these groups may require some conces- 
sion to their particular interest in the 
law. But don’t make agreements and 
allowances at expense of workable leg- 
islation designed to prevent damages 
and costly accidents. For unless your 
new law has teeth, it won’t help much. 


Some operators of power machinery have general knowledge 
and experience, while others are limited in background and 
training to certain specified types of plants. Solution is 
selective examinations. 

Issue license by grade and subdivide by class under each 
grade. Terms “any plant” and “specified plant” can further 
define qualifications. 

“Any” covers all plant classifications under law, and 
“specified” applies to one or more, like refrigeration plant, 
steam boiler plant, etc. Shift engineer, engineer in charge, 
etc, are other classes. 

There are such other factors as: eligibility requirements for 
original licenses and raises in grade, examination procedures 
and standards and responsibilities of certificate holders. 

Include penalties for violation by person licensed, the 
owner, or agent of plant owner. Create or revise an examin- 
ing board and set up qualifications for appointment of its 
members. Set up budget of this department, and provide 
for its support. Set amount of fees and license-renewal period. 
If there’s a “grandfather” clause, cover present operators 
without penalizing them in holding their jobs. This clause 
deals with all engineers presently holding unlicensed jobs 
who would come under new law. It’s best to qualify them to 
operate. “Shift engineer” is a licensed engineer to supervise 
plant operation under an engineer licensed to take charge. 


CERTIFICATE CLASSIFICATIONS 


First-Grade Chief Engineer. Holder to take charge or oper- 
ate any plant of any hp capacity. 

First-Grade Class-A Engineer. Holder to take charge or 
operate a specified type of plant of any hp capacity; or take 
charge and operate any plant up to, but not exceeding, 
5000-hp capacity; or act as Shift Engineer under First-Grade 


LICENSE CLASSIFICATIONS FOR STATIONARY ENGINEERS 


Chief Engineer. 

First-Grade Class-B Engineer. Holder to take charge or 
operate a specified-type plant up to, but not exceeding 5000-hp 
capacity; or take charge and operate any plant of machinery 
up to, but not exceeding, 1000-hp capacity; or act as Shift 
Engineer under holder of any higher-grade certificate. 

Second-Grade Class-A Engineer. Holder to take charge or 
operate a specified type of plant up to, but not exceeding, 
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1000-hp capacity; or take charge and operate any plant up 
to 500-hp capacity; or act as Shift Engineer under First- 
Grade Class-B Engineer; or act as a Boiler Operator under 
holder of any higher-grade certificate. 

Second-Grade Class-B Engineer. Holder to take charge 
or operate a specified type of plant up to, but not exceeding, 
500-hp capacity; or take charge and operate any plant of 
machinery up to, but not exceeding, 250-hp capacity; or act 
as Shift Engineer under Second-Grade Class-A Engineer, or 
act as Boiler Operator under First-Grade Class-B Engineer. 

Third-Grade Class-A Engineer. Holder to take charge or 
operate specified type of plant up to but not exceeding 250-hp 
capacity; or take charge and operate any plant up to but 
not exceeding 150-hp capacity; or act as a Shift Engineer 
under Second-Grade Class-B Engineer; or Boiler Operator 
under Second-Grade Class-A Engineer. 

Third-Grade Class-B Engineer. Holder to take charge or 
operate specified type of plant up to but not exceeding 150-hp 
capacity; or act as Shift Engineer under Third-Grade Class-A 
Engineer; or act as Boiler Operator under Second-Grade 
Class-B Engineer. 

Fourth-Grade Class-A Portable Engineer. Holder to take 
charge or operate any plant of portable or hoisting machinery. 

Fourth-Grade Class-B Portable Engineer. Holder to take 
charge and operate a specified type of portable or hoisting 
machinery. 

Boiler Operator, Class A. Holder to take charge and oper- 
ate high-pressure steam stationary boilers only, up to, but 
not exceeding, 75-hp total connected capacity; or take charge 
and operate high-pressure steam or hot-water boilers of any 
hp capacity; or act as a Boiler Operator under Third-Grade 
Class-A Engineer. 

Boiler Operator, Class B. Holder to take charge and oper- 
ate high-pressure steam stationary boilers only, up to but not 
exceeding 25-hp total connected capacity; or take charge 
and operate low-pressure steam or hot-water boilers of not 
more than 100-hp total connected capacity. 

These classifications are used by some states and cities 
having license laws. You see from this that every type of 
pressure vessel is covered by licensed personnel. Standards 
like these insure safe operation, maximum efficiency. 
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woresoox DO 


TAKE light cut on valve disk after tru- 
ing up with a dial indicator at A and B. 
Set the compound rest to valve’s angle 


NO LATHE or RESEATER? USE HAND TOOLS 


4 


Groove 
Wire drawing 
4 


Seat 


BADLY GROOVED and wire-drawn seat 
and disk look like this. The sealing sur- 
faces can be restored with hand tools 


RESEAT valve body with reseating tool, 
or by truing in a lathe chuck. Remove 
only enough metal to clean up the pits 


machined 
te 


CAUTION! Do not use reseating tool if 
valve body has no machined finish. Only 
way then is to machine seat in lathe 


! 
i 


Washer 


REMOVE DISK from stem and place wash- 
er or small piece of gasket under stem to 
lock parts solidly so disk won’t turn 


REMOVE metal on both sides of groove 
with file (after giving light grind to 
find bearing surface), keep turning disk 


TESTING 


LIGHT PENCIL-MARK the disk. Place 
stem in bonnet, and turn disk few degrees 
against seat to see that all marks rub 
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Woter-- 


LEAK-TEST for normal work pressure with 
small hydraulic pump like this, after as- 
sembling valve. If not tight, grind again 


NO HYDRAULIC PUMP? Use outlet from 
feedwater discharge for test. C-clamps 
handle all size valves on the test flange 
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Grinding 
compound 


GRIND valve and disk by locking disk IN-PLACE grinding of large valves. Use FINISH by cleaning compound from disk 
to shaft loosely with split pin. Use wooden guide if upside down. Then you and valve. “Grind” with oil, clean, and 
bonnet as guide. No nuts; no packing won‘t have to support the heavy bonnet again grind with oil until seat shines 


\/ 

/ Deep pits 
File to bottom 

of groove 


GRIND with coarse compound each time FILE EVENLY all around by turning disk FINISH FILING carefully with fine mill 
you file around once. Don’t touch ground so you don’t file flat in disk. Idea is file. Give grind with fine compound and 
surface with a file—don’t file deep pits to remove metal that would be machined grind out all pits. Then give oil rub 


Don’t Forget These . 


14 
OVERHAUL bonnet assembly before finishing job. Shine in bonnet. Replace old gasket with new. Clean threads 
up valve stem with 00 emery cloth. Replace old packing in Stoddard’s Solvent, oil. Work stem full thread length 


FEBRUARY 1952 PLANT OPERATION AND MAINTENANCE SECTION 


bl 
, Before They Give Trou e By STEVE ELONKA, Associate Editor 
LO Y 
= 
guide if. : 
cme 
ie 
E NG 
: 


+ in. drain 
,connection 


Condensate 
flowing past 
drain opening 


Full-size tee 
(B) 


Small connection A allows flow past 
inlet. Tee or separator B is better 


Thermostatic trop 


Optional 
Strainer 


Floot and 
thermostatic 


\ Steam main 
Return main 


Thermostatic trap on steam main 


needs cooling leg, A. None at B 


Copper tube 
brazed fo 
short nipple 


Keep heating coil A drained at all 
times with dip pipe that’s shown at B 


Don’t Put Steam Traps in the Red: 


No matter what you pay for a trap you won't get top results 


from if unless you hook it into your piping properly. Here 


are six proven pointers for getting top-notch trap output 


®& You Know, Power editors really 
get around—to plants, conventions, 
meetings, and what not. We like to 
travel because it keeps us in touch 
with you men in plants. Better yet, we 
learn what’s on your minds, what prob- 
lems you have. 

A couple of months back Phil Swain 
assigned Joe McCabe and me to make 
speeches on steam traps at Penn State 
College. Joe couldn’t make it so I went 
alone. Men in the audience came from 
all kinds of institutions in Pennsyl- 
vania. And brother, some of them 
really had trapping problems. 

That got me to thinking. I asked Phil 
what he thought about doing a few ar- 
ticles on traps. “Go right ahead,” he 
said. “Just keep them practical, and 
you’re sure to help many readers.” So 
here goes! 

Why Trap? You trap steam-using 
units for two main reasons—to take 
out condensate and keep unit air-free. 


By TYLER HICKS, Associate Editor 


Keep those two reasons in mind. 
Draining condensate is essential, but 
taking out air is just as important. 

One man at Penn State couldn't 
sleep nights because his hospital laun- 
dry wasn’t turning out enough ironed 
sheets. Patients need sheets—you can’t 
refuse to issue them. What caused his 
trouble? Condensate? No. He trapped 
overy ounce of that. Air in his ironing 
rolls cut heat transfer, gave low pro- 
duction. 

Air can cut output of some units 
just as much as backed-up condensate. 
If you remember that when you buy 
and hook up a steam trap, you'll be 
way ahead of the game. 

Traps Save. If you had enough clean, 
soft water, you might be able to dump 
all drains to sewer. That way you'd 
save return piping and trap cost. But 
I doubt if there’s one plant in the U.S. 
today that can sewer clean oil-free 
condensate and make it pay. 
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Even if a plant had enough right 
water, the engineer running it would 
have a tough time showing how he 
saves by dumping hot water into the 
drain. Water doesn’t get hot by itself, 
you must add heat to it. Heat comes 
from fuel and fuel costs money. So 
hot water costs money. 

Traps save you money in several 
ways. They allow you to reuse good 
clean condensate, stop waste of heat 
and vent air from units that wouldn’t 
be much good full of air. Better yet, 
traps are low-cost items, easy to main- 
tain, and have few troubles. If a trap 
will do a draining job in your plant, 
it’s usually the best solution. 

Pipe Hookups. No matter who made 
your trap there’s a right and a wrong 
way to pipe it. Of course, some trap 
makers have special ways of piping 
their units. But in general you can’t 
go wrong if you use common sense in 
piping. If you’re ever in doubt, see trap 
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Individual traps fbr kettles A and 
heaters B give dependable drainage 


Here are two screwed-strainer types 
to protect traps from scale, solids 


Make trap repair and replacement 
easy; use a bypass, same connections 


Hook Them Up Right and Save Heat 


maker. He’s always glad to help. 


Trap Inlet. Suppose you have a 6-in. 
steam main trapped every 50 ft. If you 
connect a ¥-in. drain line-to bottom 
of main, Fig. 1A, most of the conden- 
sate in main flows past drain to end of 
main. You'll wince every time you hear 
the water hammer this hookup causes. 

Be Generous. Use a full-size tee or 
a steam separator, Fig. 1B, to collect 
condensate before it flows to trap inlet. 
Then condensate has plenty of chance 
to collect at trap inlet. Water hammer 
disappears. 

Above or Below? If you can, put 
trap below unit drained, as close to it 
as possible. There are times, as with 
thermostatic traps, Fig. 2A, when you 
shouldn’t have trap too close to unit 
drained. If you don’t use a cooling leg 
with thermostatic traps, condensate may 
be too hot to open trap properly. 

Float-and-thermostatic traps, Fig. 
2B, don’t need cooling leg. For best 
results run steam main full size, about 
6 in. beyond last takeoff before con- 
necting trap. 

Trap Above. If you must put trap 
above unit drained, you may use a 
siphon drain or dip-pipe connection, 
Fig. 3, as recommended by some trap 
makers. With it, coil won’t become 
waterlogged and you'll always get 
plenty of heat from it. Arrange piping 
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so condensate flows down into trap in- 
let. Or you can use a lift fitting. 

Other trap makers recommend using 
a good check valve in trap inlet when 
trap is above unit drained. If there’s 
any chance of backpressure on trap 
discharge being greater than steam 
pressure, install a check valve on trap 
discharge also. 

Multiple Units. What about a plant 
that has many kettles or heaters alike? 
Can one trap be used to drain all these? 
The answer here is no. 

Suppose we have three kettles con- 
nected to one trap. All kettles must 
be running at the same capacity at the 
same time to have the trap work right. 
If they aren’t, condensate will build up 
in a kettle going full blast, while some 
steam is coming from a kettle that is 
just finishing its cycle. Best hookup 
uses a trap for each kettle, Fig. 4A, and 
a trap for each heater, Fig. 4B. 

Strainers. Some traps have small 
openings in their working parts, others 
have levers and linkages. These parts 
may be plugged or damaged by pieces 
of pipe scale, rust, threading com- 
pound or other solids that are carried 
along by condensate. To you, the guy 
who must keep the plant on the line, 
that means trouble. 

To get away from trouble of this 
kind easiest way is to use a strainer, 
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Fig. 5, ahead of the trap. You can 
easily clean strainer when line is shut 
down. Or if line must run all the time, 
you can connect a blowdown to strainer 
bottom. With this it’s easy to blow 
solids to waste. 

Don’t skimp on strainers. Use one 
ahead of every trap. You'll never re- 
gret it. 

Make Things Easy. If your trapped 
line must run most of the time, install 
a bypass around the trap, Fig. 6. Then 
you can repair trap while line is in 
operation by closing valves ahead of 
and after trap, and opening bypass. 

Go to uniform connections, Fig. 6, 
as much as possible for your traps. 
You'll find it a lot easier when you 
must do maintenance work. 

Vent Air. Many traps are fitted with 
means to vent air from unit to which 
they are connected. But there are some 
jobs where an air vent will reduce the 
load on a separating trap. So play 
safe; if air load is large, use an auxil- 
iary air vent. It’s wise to confer with 
trap maker on this problem before 
buying an air vent. 

Help Traps Do Job. You can have 
the best trap in the world, if there is 
a “best,” but it’s not much good to you 
unless you hook it up right. This ar- 
ticle has just outlined right methods. 
For final say-so see maker of your traps. 
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Perk Up 
Your Diesel 


By SERGIO MARTINEZ, JR, Havana, Cuba 


CHECK THESE 10 POINTS 


PRESSURE INDICATOR shows either firing or compression pres- 
sure in the cylinder while the engine is running at any speed 


& In THE Coop OLD Days most diesels 
were operated without a maintenance 
program. As long as the engine seemed 
to run OK, nobody opened it for a 
checkup. That kind of operation, known 
as “fix it when it stops,” has been 
changed. Now, engine is checked and 
perked up every so many hours of oper- 
ation. 

Pressures. Here are two important 
things to check at least every 500 hours: 
(1) combustion pressures (2) compres- 
sion pressures. These pressures are 
measured with pressure indicator; see 
photo. Every plant should have one as 
it pays for itself in increasing engine 
performance. 

If maximum firing pressure is uni- 
form in all cylinders, that should mean 
load is equally divided among the cyl- 
inders, also that fuel-oil injection 
pumps, spray nozzles, valves and piston 
rings are in good condition. Correct 
pressure for a full diesel is usually be- 
tween 680 and 720 psi. If the firing 
pressure is higher or lower in one cyl- 
inder, inspect the fuel pump and the 
nozzles carefully. Also check the com- 
pression pressure of all cylinders. 
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Compression pressure for a semi- 
diesel is usually between 430 and 440 
psi, and should be measured at no load. 
To do this, cut the fuel for an instant. 
During this time take the compression- 
pressure reading. Of course, the engine 
will begin to slow down, but it will pick 
up as soon as you open the fuel again. 

A high compression pressure indicates 
too small piston-end clearance. Low 
compression pressure may mean too 
large piston-end clearance, defective 
valves or worn piston rings. 

Piston Rings: Check piston rings 
about every 5000 hours. If ring’s end 
clearance and side clearance are greater 
than manufacturer’s limits, install new 
rings. To put piston assembly back 
into cylinder, a tapered guide “pot,” 
Fig. 1, saves plenty of work, as well as 
the rings. 

Cylinder Liners. It’s good practice to 
check cylinder liners every 5000 hours 
of operation. If liners are perfectly 
machined and your engine is in line, 
the new liner should be OK. But three 
months after we installed new liners in 
one of our diese] engines, two liners 
were badly worn on opposite top and 
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© Injection pump 


bottom sides. That proved costy. 

This time, in replacing the two woru 
liners with new ones, we first checked 
the cylinder blocks for being level. We 
then checked the liners in place. 

This was done by placing a square 
rod on the liner and hanging two 
weighted thin wires from it, as in Fig. 3. 
Weights were hung a few inches from 
each wall. We measured distance O 
and P with inside mikes on one side, 
and then distance M and N on the other 
side. 

Because some diesel liners are slightly 
wider at the top, the difference in the 
bottom and top should be same on both 
sides. These measurements were first 
taken with rod parallel to crankshaft, 
and then checked by turning the rod 90 
degrees and remeasuring. 

Cooling Water. Usually jacket cool- 
ing water in a closed system is soft. 
Test this water at regular intervals be- 
cause operators often let hard water go 
into system by mistake. That produces 
scale in the jackets. Should this hap- 
pen, drain the system and flush out with 
a 50% solution of hydrochloric acid 
after adding an inhibitor to prevent 
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DIESELS & GAS ENGINES 
% 
3 Fuel-injection pressures Bearing misalignment 
(a e Piston rings Low bearings 
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TAPERED GUIDE POT on the cylinder 
block guides piston rings, saves time 
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WEIGHTED WIRES help check liner 
for being perfectly lined with block 


corrosion. Wash the system completely 
afterwards. Caution: This is a danger- 
ous operation and should be done un- 
der supervision of a competent chemist. 

Bearing Clearances. Check bearing 
clearances after every 5000 hours of 
operation. One simple way to check 
connecting-rod bearings is shown in 
Fig. 2. After setting the dial to zero, 
place a pinch bar under the bearing’s 
bottom half and raise the rod and pis- 
ton assembly with the bar. Dial reading 
then shows crankpin-bearing clearance. 

Every time you inspect the bearings, 
check the crankshaft for flexure or mis- 
alignment. Do this with a distortion dial 
gage, Fig. 5. Measure distances between 
crank webs at four positions, 90 degrees 
apart. Readings should not vary more 
than 0.002 in. If necessary, adjust the 
bearings to have readings within the 
0.002-in. limit (see Operators’ Notebook 
45, Sept 1951, Power). 

Many diesel operators think because 
shaft is in perfect alignment, there is 
nothing te worry about. This is not so. 
A shaft may be in perfect alignment, 
but when put in operation under heavy 
load, it may be “bowed.” This is be- 
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DIAL INDICATOR on connecting rod 
shows clearance of the crank bearings 


BRIDGE GAGE shows if main bearing 
shell is worn, doesn’t support shaft 


cause it’s not supported by all its bear- 
ings. 

Bridge Gage. Fig. 4 is a simple de- 
vice to check shaft for this condition. 
First, place the gage in a horizontal 
position on top of engine bedplate. Set 
the bridge gage over the journal so the 
micrometer spindle is directly over the 
shaft’s center. 

Adjust the micrometer until the pin 
touches the shaft, then take the reading. 
Place a small jack on top cf the crank 
web and force the main journal down- 
ward. Top of jack can be against a 
timber placed in the cylinder frame. 
Again adjust the micrometer so it 
touches the journal, then take reading. 
If both readings are alike, it shows that 
the bottom bearing is supporting the 
journal correctly. Check all bearings 
this way and make corrections if read- 
ings differ. 

Injectors. You can repair a fuel-oil 
injection pump, but it’s much better to 
have a spare one and send the defective 
one to a shop specializing in this work. 
Whenever a new pump is installed, 
check the timing of fuel pump care- 
fully. Any wear in the parts will raise 
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ROUTINE CHECKS AT 
SCHEDULED TIMES NOT 
ONLY PREVENT FORCED 
SHUTDOWNS, BUT ALSO 
KEEP THE ENGINE RUN- 
NING AS IT SHOULD 


DISTORTION GAGE between crank 
webs shows if the bearings are in line 


or lower the plunger. That changes the 
time plunger covers the suction and by- 
pass ports during its upward travel. 
Adhere closely to timing marked on 
pump’s Adjustment Data Plate. 

Measure timing of fuel injection 
pump by closing the suction port. Then 
measure the crank angle of engine’s 
cylinder. This is done with a bevel- 
protractor placed against the crank 
arms while checking reading within 1 
crankshaft degree against value given 
on the Data Plate. 

Keep Clean. One last point about 
diesel maintenance. Keep the engine’s 
outside as clean as possible. No mat- 
ter how good the inside of an engine is, 
if its outside is dirty, your boss will 
imagine the inside is in same condition. 
Then, you as the operator will be 
blamed for negligence if something goes 
wrong. 

Paint the cast-iron parts and pipes 
neatly. Polish all copper and bronze 
surfaces. Have your engine sparkling 
outside, and know its condition inside. 

And be sure to keep a log book. Show 
hourly temperatures and pressures. Also 
hours engine runs and all the repairs. 
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OLD 


Parts and assembly of new-type valve that pumped water with mixture 


NEW of tar, coke braise and flyash after one year of mighty hard service 


Valve parts taken out of water pump. Soft disks are imprinted with 
} valve seat or worn out of shape. Also, this seat is badly corroded 


Pump Valve Trouble- 
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NEW VALVES in pump’s valve deck are 
given once over before closing up pump 


By GEORGE W DERUM 
Sims Pump Valve Co, Inc 


» “ONLY A FEW more years to live.” 
That was the experts’ verdict on re- 
ciprocating pumps back in 1920. But 
prediction turned out dead wrong. Cen- 
trifugal and rotary pumps are. ahead, 
but there are more reciprocating pumps 
today than 30 years ago! One reason is 
that repairs are fairly easy to make. 

Liquid end valves often limit pump’s 
speed and capacity. So that’s where 
many pump breakdowns start. Trouble 
is common practice of speeding up a 
pump so it delivers volume above rated 
demands. Valve wear is accelerated and 
soon the engineer has another repair 
job. 

Valve knock develops, then increases 
as speeding piston calls for more liquid 
than suction valves can pass because of 
flow resistance. That develops a “par- 
tial vacuum” during the suction stroke. 
The sudden valve closing by this vacuum 
produces knocks, vibration in pump, 
surge in lines, check valve slam, and 
resulting damages. 

Failure starts from four causes in 
most of the ordinary pump valves. 
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Primary dashpot 


Secondary dashpot 


inclined rib 


Long guide, 
(prevents disk 
cocking) 


(cuts down flow resistonce) 


‘ DASHPOTS, inclined ribs, deflecting fins and long guide against stem are designed 


to help this valve work silently and prevent the valve disk from cocking on stem 


Shooting 


Pumping sludge is easy if pump valves’ harness natural laws 


First cause is usually worn seats or 
disks. Remember that in a standard- 
size pump, each valve in 24-hr operation 
at 30 rpm opens and closes about 300,- 
000 times each week. Wonder is there 
isn’t more trouble. 

At a moderate-psi pump discharge, 
total force acting on a 4-in. valve is 
about 1200 Ib. Usual result of these 
thousands of operating cycles is pitting, 
scoring and wiredrawing of valve’s seat- 
ing surfaces. Such valves are usually 
put back into service after refacing re- 
moved valve seats. Using soft disk ma- 
terial in trying to prevent seat wear 
results in disk becoming imprinted by 
seat. This causes leaking. 

Best remedy for this trouble is a pump 
valve that causes its disk to turn slightly 
each time it opens. This is done by 
features like inclined ribs to guide 
liquid through seat, flat disk with small 
holes and a special rotator guard plate 
on top of disk—all working together to 
cause and contro] rotation. 

Liquid passes through and emerges 
from inclined port seat at angle so disk 
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is not thrown violently upward. Disk 
lifts only enough to discharge liquid ac- 
cording to pump speed. Valve parts are 
proportioned to permit all life neces- 
sary for maximum speed without fear 
of valve slam. Then valve breathes 
smoothly, rather than gasping and 
knocking. 

Liquid, to escape, does not have to 
make right-angle turns that cause cur- 
rent confusion and flow resistance. Ro- 
tation of disk and smooth breathing 
action of valve help maintain a tight, 
leakless condition between disk and its 
rotator guard plate above, also seat 
face below. Long guide in hub of ro- 
tator guard prevents moving parts from 
cocking up on one side. That min- 
imizes stem wear. 

Second most common cause of failure 
is valve breaking. Usually stem breaks 
off flush with valve seat, making it 
tough to remove. Sometimes stem is 
strengthened by “spiders,” “crow’s-feet,” 
and other bracing devices. 

A more effective method is to build a 
cushioning chamber, or dashpot, into the 
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stem head. Liquid trapped in these cush- 
ioning chambers acts as a shock ab- 
sorber when valve is thrown open. Up 
to 50% increases in pump capacity are 
possible with valves combining above 
features of inclined ribs, rotating disks, 
and dashpot cushions between moving 
parts. 

Third cause of trouble is weakened 
or broken springs. While cylindrical 
springs with parallel ground ends are 
commonly used, their life is not usually 
long unless they are protected. When 
coils jam together time after time, fa- 
tigue is rapid. This jamming that weak- 
ens springs can be prevented by mating 
parts of stem head and backing plate 
to meet before coils are crushed to- 
gether. 

Fourth cause of valve failure is cor- 
rosion. For most pumping conditions 
in average plant, excellent service is 
given by a high-grade phosphor-bronze 
seat, stem and rotator backing plate. 
Use disk of laminated phenolic resin. 
This combination is used in many serv- 
ices, like boiler feed, fuel oil, general 
service and fire pumps in many power 
plants. But take special care before 
selecting material for use in process 
pumps. 

Case History. In 1942, all the fore- 
going “trouble makers”—disk trouble, 
spring trouble, stem trouble and corro- 
sion—were causing headaches for John 
Burmeister, master mechanic at Citizens 
Works of The Brooklyn Union Gas Co. 

The most severe condition was from 
handling tar, a byproduct of water-gas 
production. Equipment runs 24 hr a day 
in pumping a mixture of tar, coke braise 
and flyash in water. Temperature ranges 
up to 160 F at 60 psi. 

Conventional valves, he learned, had 
to be cleaned every 24 to 36 hr. That 
job took two men four hours on each 
pump. Besides, seat and disk wear was 
rapid, and springs and stems broke 
often. With cast-iron valves, entire set 
had to be renewed at least every two 
months. 

Burmeister installed valves with in- 
clined ribs and rotating disks. Valve 
manufacturer guaranteed three years’ 
service. The valves were made of Ni- 
Resist because of this metal’s ability 
to take the rugged operating conditions 
and corrosion present. 

Since installation, the only mainte- 
nance necessary is annual inspection 
and cleaning. After four years, disks 
were replaced and a light facing cut 
taken on valve seat faces. Put back 
into service, these valves are still in 
operation. 

This shows what happens when the 
valve mechanism correctly harnesses the 
laws of nature, also when the right 
metals are used in doing a tough job. 
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COMPLETE BOOSTER SYSTEM 


4 
Low temperatures are held by this booster system. Booster 


at left; intercooler, center; second-stage machine, right 


BOOSTER FLOW DIAGRAM 
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2 Intercooler and liquid-and-gas cooler are important in 
booster systems. They take out some heat of compression 
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Take Sting From 


Sub-Zero Job Cost: 
Use Boosters 


By TERRY MITCHELL, ME, Frick Co 


® Ir you run refrigeration plants, you’re almost sure to 
bump into one fitted with a booster system sooner or later. 
Quick-freezing of foods and more thorough test programs by 
industry have widened the need for sub-zero refrigeration. 

Booster System. At 0 psig, one pound of ammonia has a 
volume of 18 cu ft. Pull this pressure down to 10 in. mercury, 
and the same pound swells to 50 cu ft. At 5 in. mercury the 
volume almost doubles; it’s 98 cu ft. Since each pressure 
corresponds to a certain temperature, it’s easy to see that 
standard compressors can’t handle loads from say -80 to 
+80 F. Gas volume is too large. 

The booster system cracks this problem for us. Better yet, 
it does it at low first and running costs. Here’s how: 

Specially designed booster compressor, Fig. 3, draws thin 
gas from our low-temperature coils. Suction pressure is less 
than atmospheric; discharge is about 30 psig. Gas leaving 
booster passes through watercooled and liquid-and-gas inter- 
coolers, Fig. 2, to have superheat removed before going to the 
standard compressor. 

Gas is compressed to condenser pressure in the standard 
compressor. Work of compression is thus divided into two 
stages with intercooling between. If coldest temperature 
needed is —50 F or below with ammonia, three stages of com- 
pression are used. 

Refrigerant. Can you use a booster system with most any 
refrigerant? The answer is yes. But job results show am- 
monia is most suitable for holding temperatures down to 
-75 F. When you need —100 to -110 F, Freon-22 is better 
because it works with a higher suction pressure. With Freon 
three stages are used below —80 F. 

Other refrigerants, like ethylene, are needed for very low 
temperatures. These are often condensed by Freon or am- 
monia in a “cascade” system. 

You can expect to see more improvements in low-tempera- 
ture plants because modern industry is finding many uses for 
extreme cold. One new plant freezes a million pounds of 
food per day. 

Using Boosters. To decide if a booster system is needed 
for your plant load you must have some facts handy. Here 
are important ones worth keeping in mind. 

Boosters usually pay off when gas is compressed to more 
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BOOSTER COMPRESSOR 


Thirty years ago refrigeration 
temperatures ran from 50 F to 
a few degrees below zero. To- 
day some plants go down to 
-50 F and freeze a million Ib 
of food. How? Booster systems 
turn the trick at low costs 


15x10-in. booster is driven by a 75-hp 360-rpm motor. 
Neat installations like this cut low-temperature costs 


TWO-STAGE FREON SYSTEM 


than eight times its original pressure. When figuring the 
compression ratio be careful to use absolute pressures, not 
gage. As a rule, a plant carrying a suction pressure of less 
than 5 psig saves money with a booster. 

Ice-Cream Plant. There’s a single-stage compressor in this 
plant. Suction pressure is 12.3 psia, discharge 199.7 psia. 
Compression ratio is 199.7 — 12.3 = 16.2, or about twice Oil trap *% 
what it should be if our first rule is to hold. Ice-cream plants 
often have conditions like this so you'll find that boosters 
are widely used. 

Temperatures. If you consider temperatures instead of 
pressures, don’t forget losses or “splits.” To hold a freezer 
at —40 F ammonia in coils should be 3 to 15 F colder. Exact 
temperature depends on amount of cooling surface, circula- a Ist-stoge F-22 
tion of air and liquid, plant layout and operator’s skill. "2.38 psia-100 F 

Condensing temperature is often 10 to 12 F higher than 
water temperature. With superheated suction gas (pressure 
lower than shown by temperature) and a discharge pressure 
higher than expected, compression ratio gets bigger. This 
means you may need a booster. 

Power Needed. You may be surprised to read this, but a 
booster system takes less horsepower per ton of refrigeration 
than single-stage compression. You'll find this to be so when- 
ever temperature is very low or condensing water warm. At Temperatures and pressures used in this two-stage Freon-22 
0-psig suction, a single-stage unit takes 2.8 hp per ton; with system show why two compressors can cut the running cost 
a booster it is only 2.2 hp per ton. 

Boosters prevent dangerously high discharge temperatures 
from superheat. Lubrication of compressor is easier. 

System Cost. As temperatures go down you'll save 25 to 
50% on system first cost by using a booster. If your present ° 
compressors are large enough to handle booster discharge, ll: LOW-TEMPERATURE FREON-12 SYSTEMS 
motor for this unit need be less than half the size of that for 1, 2 & 3 stoges; 109.8 psia discharge pressure 
a single-stage compressor of same capacity. No. of — Interm 

Load Balance. To balance load between booster and second- pala 
stage machine have compression ratio about equal in each. 
Right intermediate pressure can be found by trial. Some 
engineers multiply the low suction pressure by condensing 
pressure and take the square root of the result. This is inter- 
mediate pressure. Booster usually discharges at 20 to 40 psig, 
uses less power than second-stage machine, which carries the 
liquid precooling load. (Continued on page 120) 
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Il: TWO-STAGE REFRIGERATING SYSTEMS 


F Saturated Evap T 


Evaporator press., psia 

Booster suction temp, F 
Suction-ges superheat, F 
Intermediate press., psia 
Intermediate saturation temp, F 
Suct temp, main compressor, F 
Main compressor suction supht, F 
Condenser press., psia 
Condenser sat. temp, F 

Gross cfm per ton, Ist stage 
Bhp per ton, Ist stage 

Temp, liquid to exp valve, F 
Cfm per ton, 2nd stage 

Bhp per ton, 2nd stage 

Vol eff, Ist stage, % 

Vol eff, 2nd stage, % 


Select Size. Pick secoid-stage machine so it has 12 to 15% 
more capacity than first-stage. You can direct-couple a 2-cyl 
15x10-in. booster to a 2-cyl 9x9-in. second-stage machine with 
a 175-hp 360-rpm synchronous motor between. 

Use capacity-control valves on booster to balance load as 
suction pressures vary. Open control valve on one cylinder to 
halve its capacity. Use slipring motors on separate machines 
fer speed control. 

Other Jobs. Second-stage machine can also handle suction 
gas from ice tanks, storage rooms, milk coolers and other 
medium-temperature loads. If these loads are large, second- 
stage machine must have more capacity. Oldtimers who spent 
years keeping suction pressure high never got used to boost- 
ers. They said they “just robbed the suction of that much gas.” 

Be Careful. Don’t figure on buying a booster and just 
hooking it into your present system. You can run machines 
in parallel with a common condenser. But when you hook 
them in series, Fig. 1 and 4, you need an intercooler between. 
Otherwise, gas may overheat and plant use more power. 

Intercooler. Use a shell-and-tube unit where water is 
cold enough to cool booster discharge. This removes super- 
heat; remaining heat is taken out by a flash-type cooler, Fig. 
2. Float valve keeps several feet of liquid in cooler at all 
times. Liquid around the pipe coil cools liquid on its way 
to the low-temperature evaporator. 

Keep gas-and-liquid cooler well insulated to prevent pick- 
up of excessive amounts of heat. 

Use water at same temperature as in condenser for water- 
cooled intercooler. Gas-and-liquid cooler should bring boost- 
er discharge gas and liquid, going to coils, to within 10 F of 
saturation temperature of leaving gas. Cooler size is based 
on length of coil it must contain. 

Booster Care. Most boosters used today are reciprocating, 
but you may also run into centrifugal types. When running a 
reciprocating unit be careful to prevent air from leaking 
through shaft seal. Do this by running a small line from 
booster discharge to shaft seal. 

Don’t allow frost to reach booster cylinders, no matter how 
low a temperature is carried. Frosted cylinders mean suction 
gas is wet. Liquid in gas can cause hammer, cut cylinder-oil 
film, foam crankcase oil and waste power. Easiest way to stop 
this is to have suction gas superheated a few degrees at all 
times. 

When your booster has a separate drive, you can start and 
stop it without worrying about second stage if this has its 
own load. Second- or high-stage unit must be running before 
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booster is started. Open precooler suction valve wide before 
you turn over booster. 

Some boosters start with discharge open, ‘suction closed. 
On others you must use starting bypass. When machine is up 
to speed, slowly open suction stop valve. Listen for liquid 
slugs that may be in suction piping. Turn on water or 
refrigerant to cylinder jackets before load is put on booster. 
Open liquid feed to low-pressure float and accumulator. Ad- 
just expansion valve so frost comes back to scale trap or 
suction valve of booster, but no farther. 

Close liquid feed to float and pump down system before 
stopping booster. If booster will be out of service more than 
a few hours, close suction stop valve. 

Coupled Machines. With booster and second-stage machines 
driven by same shaft both compressors must be started to- 
gether. High-torque induction motor with V-belt drive brings 
both units up to speed with discharge stop valves on the two 
compressors and second-stage suction open. Open booster 
suction slowly, adjust liquid valves as above after units are 
up to normal speed. 

Synchronous Motor. When this type drives two machines 
you'll probably have to relieve starting load on second-stage 
compressor and maybe on booster as well. Close discharge 
stop valve, open both main suction valve and bypass to suc- 
tion. Open booster main discharge valve but keep its suction 
stop valve closed. If motor won’t start, open booster bypass. 

After machines are running, open wide the main discharge 
valve of high-pressure machine; close bypass immediately. 
Safety. valve pops when discharge isn’t opened right. It’s a 
good idea to have an alarm bell or cutout on booster dis- 
charge to stop motor if intermediate pressure gets too high. 

Run duplex units a short while after closing liquid feed and 
booster suction valves before shutting down. This lowers pres- 
sure in intercoolers and pipes. Close main discharge valve, 
booster suction and discharge valves as soon as motor stops. 

Don’t run a booster with suction valve partly closed to 
regulate temperature. This causes high temperature in booster, 
may make oil pump fail from lack of pressure in crankcase. 
Bleed a little hot gas into suction to regulate temperature. 

Piping. Keep pressure drop in piping between cooling coils 
and booster as low as possible. You can feed liquid refrigerant 
into top of coils, drawing gas from a drum or accumulator 
below them. Or a liquid circulating pump may be used. 

Circulate from two to five times the amount of refrigerant 
evaporated. Have pipes of ample size. Loss of 1% psi in suc- 
tion is serious when total compression ratio may be 77 to 1, 
as with ammonia at —80 F. It is serious with Freon at —120 F 
(200 to 1). 

If you want to use ammonia at —80 F circulate 31 to 40 
cfm of gas per ton. With Freon-22 at —120 F, 120 cfm per ton 
is needed, with Freon-12, up to 200 cfm. Allow 10 F super- 
heat in each stage. 

Motors. For driving compressors these must have enough 
capacity to handle overloads because pressures may vary 
widely. Some engineers oversize motors by 30%; others call 
for motors that can pull twice the normal load plus friction. 
Synchronous motor on duplex unit should have a starting 
torque of at least 50% with a pull-in torque of 40%. 

Brines. Use calcium chloride, ethylene glycol or methanol 
for low temperatures. Watch viscosity and heat transfer. 
With calcium chloride at -40 F, pumping head increases 
while refrigerating effect may fall off as much as 40%. 

If you need low temperatures in your plant, you can rely 
on a booster system to do a good job. But you must plan 
the system right, put it in properly and see that it is run as 
the builder recommends. Ideas in this article give you a 
good start for putting a booster in your plant. Get the 
advice of a good consulting engineer and machine builder. 
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perature 
Ammonia Freon-12  Freon-22 
10.41 9.32 15.31 
-30 -30 -30 
10 10 10 
45.7 4 55.4 d 
18 8 7.5 
28 28 27.5 
} 10 10 10 
200 124.5 200 
96 
15.23 20.85 
1.41 1.38 1.31 
3.39 6.4 3.94 
1.34 1.54 1.6 
65 67.5 72 
80 73 75 : 


Don’t wilt when air-condition- 
ing trouble hits you. Just use 
| this handy chart to... 


WELL-KEPT air-conditioning units give little trouble; keep ‘em fit with right care 


Track Down Air-Conditioning Ills Fast 


SYMPTOM POSSIBLE CAUSES OF TROUBLE; CURES 


1 Not enough condenser water, or water too warm; check 
| water-regulating valve, look for plugged pipe 
2 Noncondensable-gas or air in system; purge until head 
| pressure becomes normal 
HIGH HEAD 3 Condenser fouled; clean tubes, tube sheets, heads 
PRESSURE 4 Too much refrigerant; bleed excess to a drum 
5 Evaporative condenser faulty; check and correct air 
and water flow; clean surfaces 
6 Evaporative condenser too small; install larger con- 
denser or use small watercooled unit for peak loads 


regulating valve 

2 Not enough refrigerant; look for leak in system; repair; 
charge 

3 Leaky compressor valves; check to see if suction pres- 
sure rises more than 2 psi per min in Freon units. If 


(1 Too much or too cold condenser water; adjust water- 
LOW HEAD 
PRESSURE 

} it does, overhaul compressor 
| 4 Oil return valve or trap leaks; spot by feeling for hot 
t oil return; repair or replace valve or trap 


run at lower speed or fit capacity control 
2 Clogged strainer; clean or replace strainer 
3 Low-pressure switch setting too low; adjust 
4 Compressor oversized; fit with a capacity control or 
run at lower speed 
PRESSURE |5 Hiss in expansion valve. This is caused by flash gas 
| im liquid fine. Cure by subcooling liquid 
6 Evaporator pressure drop too large; fit an external 
equalizer to stop high superheat 
7 Not enough refrigerant; look for leak in system; re- 
pair; charge 


Evaporator load light, causes compressor to short cycle; 


1 Too much load on evaporator; check conditioned-space 
insulation, fresh-air leakage, infiltration 

2 Compressor suction valves faulty; overhaul 

3 Expansion valve stuck open. With this trouble suction 
line will be too cold; repair valve 

4 Evaporat: ized; run Pp faster or buy a 
large compressor 

5 Low-pressure switch set too high; adjust 

6 Expansion valve oversized; use smaller valve 


HIGH SUCTION 
PRESSURE 


SYMPTOM POSSIBLE CAUSES OF TROUBLE; CURES 


1 Evaporator pressure drop too large; use an external 
equalizer on expansion valve 
2 Superheat adjustment wrong; fit external equalizer or 
adjust expansion valve 
3 Clogged strainer, valve or pipe; clean or replace 
4 Dirty cooling coil; clean dirt off coil; defrost to remove 
| excess ice; check air flow to see it is normal after 
L cleaning and defrosting 


1 Temperature high in conditioned rooms; look for over- 
sized fan, wrong damper setting or too much Infiltra- 
tion. See that rooms are insulated right 

2 Discharge pressure high; check cooling water flow and 

temp e, clean tubes or evaporative- 
) condenser coil, purge excess Freon, air and noncon- 


A, 


densable gas 

3 Too low a temperature in conditioned rooms; check 
thermostat settings in the rooms, adjust to needed 
temperature; look for cold drafts that may be striking 
thermostat 

4 Not enough refrigerant; look for leak in system; repair; 
charge 

5 New heat loads in conditioned spaces; these may come 
from new or different production methods; increase 

\\ compressor capacity or reduce heat load 


(1 Refrigerant leak; find, repair, charge, test 

2 oo leak; find, repair, adjust concentration and test 
piping 

trap 

4 Cooling-coil surface dirty; shut down oir washer ond 
clean coil; check intake-air filters for dirt 

5 Odor-producing units near air intake; relocate odor- 
ous units or air intake 


(1 Dirty strainer, tubing or valves; clean 
2 Liquid slugs in suction; reset superheat, check to see 
COMPRESSOR thermal bulb is securely fastened 
OIL LEVEL <3 Not enough charge; look for leak, repair, charge sys- 
TOO LOW tem, and test with a halide torch 

: 4 Suction line traps oil; repitch and fit loops 
[5 Oil separator faulty; repair, add oil, test 
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POSITIVE, QUIET SPEED REDUCTION EVEN ON HEAVY-SERVICE JOBS 


SINGLE REDUCTION offers speed ratios 
to 10-1. Same lube for gears, bearings 


DOUBLE-REDUCTION unit typical of those in service for many years and still doing 
a good job. Note sliding bearings; most units today use rolling-contact bearings 


Herringbone-Gear Speed Reducers 


® TuHrovcn use of speed reducers you 
reap the benefit of a high-speed high- 
efficiency motor drive, while meeting the 
lower speeds called for by the driven 
machine. A set of gears, chain, belt 
drive, or any of many commercial speed 
reducers on the market can handle 
speed reduction. But the modern paral- 
lel-shaft herringbone speed reducer 
(H-S-R) has cut its own little niche 
in the power-transmission field. It’s a 
positive, quiet, economical unit. 
When Used. There’s hardly a speed- 
reduction job that an H-S-R can’t han- 
dle. In general there are three speed- 
stages available, giving roughly the 
following speed reductions: single (1.25- 
10 to 1), double (11-75 to 1) and, 
finally, triple (80-360 to 1). Available 
hp ratings run from fractional to about 
1000 on standard commercial units. 
And you can get larger units to order. 
Service Factors. Catalog hp ratings at 
unity service factor are for continuous 
8- to 10-hr service per day under uni- 
form loads, allowing 100% momentary 
overloading. But all jobs don’t fit neatly 
into this classification. Hence the need 
for service factors other than unity. 
Transmissions that must operate under 
more severe conditions, such as 24 hr 
continuously, reversing service or shock 
loads from driven equipment, need 
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Info on service factors, thermal ratings, installation and 
maintenance, by W L Byler, North Wales, Pa. Next month 
Bill will show how to avoid pitfalls in figuring size of H-S-R’s 


greater reserve capacity than steady 
service of uniform loads. This means 
a service factor larger than one. Re- 
quired hp of H-S-R is product of actual 
running hp and proper service factor. 

There are nine service-factor classi- 
fications, running from 0.50 to 2.50. Se- 
lecting a specific service factor hinges 
on (1) type prime mover (2) kind of 
load, and (3) hours per day normal 
operation. You can find tables in most 
manufacturers’ catalogs that classify 
loads and pin down service factors. 

Thermal Rating. In addition to serv- 
ice factor you should know about ther- 
mal rating. This is a second rating- 
standard, which indicates ability of 
reducer to rid itself of heat generated 
within unit. 

Single-reduction units are most sen- 
sitive to thermal ratings. On the other 
hand, double-reduction units are critical 
in the lower ratios and less sensitive in 
the higher. Triple-stage units are vir- 
tually unaffected by thermal ratings. 
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Here’s why. Consider a single-reduction 
unit with a pinion driving the main 
gear. Here the large gear rotates at 
high speed, whipping up oil in reser- 
voir. 

Large gear picks up oil from reservoir 
to lubricate gear teeth. In addition, oil 
splashed against reducer housing is 
caught in channels and fed to bearings. 
Shearing of oil by gearing, especially 
at high speed, generates heat. This heat 
plus heat from turbulence must be given 
off by surface area of housing. Large 
gear rotation is much slower in a triple- 
reduction unit; hence turbulence is re- 
duced. Result is less heat generated 
and thermal capacity of unit ceases to 
be a problem. 

Manufacturer tells you what thermal 
ratings are for each of their units. 
Don’t apply service factors to thermal 
ratings. Thermal ratings have to do 
only with actual hp transmitted regard- 
less of whether load is shock or non- 
shock. Thermal ratings indicate actual 
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TRIPLE REDUCTION offers ratio of speeds between 80-360 to 1. 
Efficiencies of an H-S-R run anywhere between 95 and 98% 


hp that can be handled for long spells 
(over 3 hr) without overheating and 
without supplementary cooling. 

Installation. Maintenance of modern 
H-S-R is a cinch if she’s selected wisely 
and properly installed. Provide a good 
foundation, then grout unit in place 
after carefully aligning shafts and level- 
ing the reducer. Grouting prevents 
springing or shifting when the founda- 
tion bolts are tightened. It’s best to use 
a single baseplate to support motor and 
reducer as a unit. 

Usually flexible couplings are used in 
connecting shafts. Allow enough end 
float between motor and reducer shafts 
so motor’s rotor will operate in its true 
magnetic center. Coupling fit on shaft 
should be snug, but not so tight as to 
require hammering. Flexible couplings 
are no excuse for sloppy workmanship 
or poor lineup. 

Maintenance. Routine maintenance 
after installation is generally confined 
to maintaining proper oil level in re- 
ducer and inspecting oil to see that it is 
clean. Most modern H-S-R’s are now 
equipped with a filter-type breather 
over the oil breather pipe. Keep metal- 
meshing in it clean and soaked with 
clean oil. 

Manufacturer will recommend correct 
oil level or oil capacity. To help in oil 
inspection, install a petcock in oil drain 
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FOR PROPER LUBRICATION 


40-100 F ambient temperoture 
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hole. Then a small amount of oil can 
be withdrawn for inspection. If it ap- 
pears clean, and the oil level is correct, 
no further attention is generally needed. 
A shallow pan painted white is useful 
in inspecting condition of oil. If pos- 
sible, locate petcock under high-speed 
pinion. Turbulence in oil is least at 
that point, letting dirt settle in this rel- 
atively quiet zone. 

Location of reducer will have much 
to do with frequency of inspection. 
Maintenance timetable can be guided 
by simple oil test described above. Re- 
ducers in unusually dirty locations may 
need oil changes every week. Others 
installed in clean, dry and_ protected 
areas may not need attention for six 
months to a year. 

When intermittent overloads or un- 
usual temperature swings cause the oil 
to heat and cool off quickly, sweating 
on housing walls results. This sweating 
forms sludge and contaminates the oil. 
This means more frequent oil changes 
are a must. 

When reducer is first placed in serv- 
ice, fill with proper lubricant and run 
for no more than two weeks. At end of 
this period drain and refill with new 
oil or filter the old. It is smart to flush 
reducer housing with a light flushing 
oil. During run-in the unit will wear 
off any rough machining edges on gears. 
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VISCOSITY SELECTION is important but don’t overlook (1) 
maintaining oil level (2) changing or filtering oil when needed 


These small particles will damage gears 
and bearings if left in the unit. It is 
well to repeat this flushing precaution 
several times before settling down to a 
longer oil-change interval. 

Lubrication Guide. General recom- 
mendations are difficult to make. Oper- 
ating conditions, size. type and ratio 
enter the picture. For ordinary service, 
it is best to use a high-grade, straight 
mineral oil. Avoid extreme-pressure 
(EP) lubricants containing sulfur. If 
operating conditions are tough, use an 
extreme-pressure lubricant made with 
lead naphthenate. Don’t use grease or 
graphite in H-S-R’s designed for 
“splash” or oil-bath lubrication. 

Operating temperature of oil, inside 
the reducer housing, should not exceed 
180 F, nor drop below O F. When these 
limits are exceeded, consult gear manu- 
facturer or lubricant supplier. 

Chart above is a general lubrication 
guide under normal plant conditions. 
Plot is for viscosity vs unit center dis- 
tance to cover different makes of re- 
ducers without confusion. Machines 
equipped with rolling-contact bearings 
are considered standard. Reducers with 
sliding bearings call for a compromise 
in lubricant viscosity to provide oil that 
is thin enough for bearings and yet re- 
tains sufficient body for gears. 

Look for figuring size, next month. 
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RELAY IN OUTLET BOX DOES THE WORK OF REGULAR SWITCH 


With I-v control system, power wiring does not run to switching runs to switch locations. Relay shown has two coils; one closes 
points. Relay can be spotted right in outlet box. L-v wiring circuit, the other opens it. L-v wiring OK to about 1500 ft 


line 


Switches 
in — 
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TYPICAL WIRING ... SWITCHES ... . HOOKUPS 


Typical !-v wiring. Different types for Single or grouped switches (for 3-wire Remote loads simply handled with 3-wire 
indoor and outdoor use. Feed is 2-wire system here) can be fitted in usual box system; switch shows if load’s connected 


s ® For THE PAST FEW YEARS I’ve 
L Y a f n watched the growth of low-voltage 
= (l-v) control wiring. Up to now, it’s 


been mainly outside the power field. 

& * Biggest uses have been in home build- 

L ing. But unless I miss a bet, tomorrow 

amp WI Cf ing will see more and more applications 
right in our own bailiwick. 

What It Is. Every electrical man 

knows the problem of controlling lights 

You can get more switching points in lighting circuits with —that is turning them on and off— 

from more than one point. Adopting 

low-voltage wiring. Jim Sparks in Chicago, Ill. shows how _ the long-used wiring methods means in- 
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THIS SYSTEM USES ONLY TWO WIRES BETWEEN RELAYS AND SWITCHING POINTS 


L-v impulse relay operates off 24-v dc 
line. Additional switches in parallel 


stalling 3-way and 4-way switches in 
“hot” leg of load circuit. This is a 
mighty expensive way of turning a few 
lights on and off. Then 1-v control en- 
tered the picture. 

Big difference between regular switch- 
ing and the l-v method is voltage and 
current handled. With conventional 
single-pole, 3-way and 4-way switches, 
all switches and wiring must take full 
circuit voltage and current. 

Often the load may be only a few 
hundred watts. But if you want to con- 
trol those few hundred watts from 
several points, you've had to run con- 
duit or cable, and install switch boxes 
and regular switches. 

But with ]-v wiring a small relay is 
installed at or near the load, and small 
l-v control wires are run to the control 
points. Then at each control spot a 
simple I-v switch is used. I'll grant you 
the basic idea is not new. I can re- 
member installing single- and double- 
pole magnetic switches at load centers 
to handle big chunks of lighting. 
Switches were then connected in the 
coil circuit of these heavy-duty mag- 
netic switches. But this was only for 
sizable lighting loads. L-v solves the 
problem of lighter loads, somewhere 
in the 0-15 amp range at 125 v. 

Where Used. Where |-v switching can 
be used in your plant is for you to 
decide. However it seems to me there 
are several obvious applications in new 
and old plants. For instance, watch- 
man circuits giving a path of light 
without using all lights on a floor. And 


FEBRUARY 1952 


Here’s how to handle switching from a remote point with the 2-wire system. Pilot 
light tells when load’s connected. Don’t operate more than one relay from switches 


there’s stairway lighting you may want 
to control from several points. 

Stock-room lights are another pos- 
sibility. Now they can be easily con- 
trolled from several points as well as 
from the stock-keeper’s desk. There are 
applications outside the plant, too. 
Protective yard lighting along with gen- 
eral-purpose yard lighting can be con- 
trolled from the guard’s office and other 
central locations, These are simple off- 
the-cuff application ideas. Whether 
they can be used in your plant in place 
of conventional switching is a problem 
in practical economics. 

Fluorescent Lighting. You fellows 
that handle maintenance in office build- 
ings and plants may be brushing el- 
bows with the new 480-Y/277-v sys- 
tems for fluorescent lighting. Control is 
generally handled in large blocks from 
magnetic switches, but controlling small 
loads has been a stumbling point. Con- 
ventional toggle switches have a max- 
imum rating of 250 v. And switches 
carrying a rating of 251-600 v are too 
large and costly for general use. In 
fact, one objection to the 480-Y/277-v 
system has been the higher voltage haz- 
ard. Now the problem can be solved 
neatly with l-v wiring systems. 

How L-v Works. There are several 
systems of l-v control on the market. 
But basically they all have three simple 
parts. First is the relay that does the 
actual switching. Coil of this relay 
operates from a 24-v circuit. Second 
part of the system is the wiring between 
relay switch and transformer. Since 
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this is but 24-v and low-current, you 
don’t need regular wiring and conduit. 
And lastly is the switch. 

There are differences in the several 
systems available. One uses a 2-position 
switch (ON and OFF) as shown on the 
facing page. For this system you need 
three wires between relay and switch. 
Another system uses what amounts to 
a pushbutton and two wires. 

With the 3-wire system the relay has 
a double coil. One of the coils closes 
the circuit; the other opens it. Relay 
takes the place of the conventional 
switch. In either system you can use 
as many switches as needed. Just con- 
nect them in parallel as shown. 

The 3-wire system shows by switch 
position whether load is ON or OFF. - 
This plan can be used where you can’t 
see whether load is ON or oFF from 
control points, 

With the 2-wire pushbutton system 
one push of the button closes load cir- 
cuit, next opens it. So if your control 
points are out-of-view of load, this 
method has a drawback. But you can 
still use the 2-wire system if you in- 
stall a pilot light at each switch. Manu- 
facturer can supply this pilot-light ar- 
rangement. Hook it up as shown in 
sketch above. 

Not all l-v relays can be mounted 
right in outlet boxes, as shown on fac- 
ing page. One manufacturer of a 2- 
wire system suggests the relay be 
mounted in a separate box. But the 
3-wire relays can generally be mounted 
right in outlet-box knockout. 
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Fuse Protection for Small Motors 


Selecting the right size and kind of fuse protection calls for understanding the 


PROTECTING THE CIRCUIT 


Speaking of motors in general, two points in the circuit 
must be protected: (1) the branch-circuit wiring feeding 
the motor, and (2) the motor itself, including its control 
apparatus. 

The first, called motor-branch-circuit protection, guards 
circuit wiring, motor and control apparatus on short cir- 
cuits and grounds. The second type, motor-running protec- 
tion, is the safety valve that guards the motor against over- 
loads, single phasing. etc. It also protects the motor-control 
apparatus and the branch-circuit wiring against too much 
heat from overloading. But small motors are different. 


electrician’s gospel—National Elect:ical Code. Here are pointers on motor fusing 


Protecting Several Motors On One Branch-Circuit Feeder 


STARTING METHODS 


Any manually started motor, 1 hp or less, that can be seen 
from a starter location doesn’t call for motor-running pro- 
tection. Branch-circuit protection does the trick. If motor’s 
over 50 ft from starter, it’s called out of sight. 

But with automatically started motors 1 hp or less, you 
generally need running protection. This shouldn't be greater 
than 125% of full-load rating for motors having a marked 
rise not over 40 C. For other than 40-C-rise jobs, running 
protection shouldn't be greater than 115°% unless motor has 
built-in overheating protection. For exceptions, see National 
Electric Code, 1951, sections 4322B and C, also section 4343. 


Distribution panel 


a Ne /4 or wire 


Feeder | 


Ofher 
circuits 


-Motors not 
over | hp 


Time-Delay Fuses Give 


ORDINARY AND DUAL-ELEMENT FUSES 


Helical spring is connected to junction of fuse link and the 
thermal cutout. On dangerous overloads solder in cutout melts, 
allowing the spring to pull fuse link to open motor circuit 
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TWO OR MORE MOTORS ON SAME CIRCUIT 


Important angle here is that motors don’t need motor-running protection—unless 
they're automatically or manually started but out of sight. Both discussed above. 

Keep fuse size to 20 amp or below at 125 vy. And not over 15 amp at higher 
voltages. For motors above 1/3 hp, you'll need some sort of start-and-stop switch. 
Only limit on connected load in this circuit is ability of right-size fuse to carry 
the load. Full load rating of each motor should not be greater than 6 amp. 

Remember these are minimum requirements. Keep in mind that in most cases 
you can get motor-running protection at little extra cost by using time-delay fuses. No. 16 heater cord up to 12 amp. 


PLANT OPERATION AND MAINTENANCE SECTION 


PORTABLE MOTORS 


There should be no confusion about 
small portable motors. With 1/3 hp or 
less the plug can serve as controller for 
starting and stopping. Use No. 18 ordi- 
nary cord up to 4 amp; No. 18 heater 
cord to 8 amp. On heavier loads use 
No. 16 ordinary cord to 5.6 amp, and 


Close Motor Protection 


Time-lag fuse came into being to eliminate blowing on 
momentary overloads. On short circuit it opens with the 
same speed as the regular fuse. You can see how such a 
device is well suited for protection of motor circuits where 
large starting currents would blow a regular fuse. This type 
is available in both plug and cartridge form. 

Of the different types, some have time lag at 200 to 300% 
load. These in themselves prevent needless shutdown. This 
type doesn’t have the dual element. Time lag is had by 
increasing heat-storage area within fuse. 

But dual-element time-lag fuse consists of regular fuse 
in series with a thermal cutout. This type’s often used with 
small motors. Fuse link opens on short circuit, but won't 
blow on short-time overloads. But if overload hangs on 
thermal cutout operates. Generally, dual-element type gives 
longer time lag on momentary overloads, yet pops like a 
regular fuse on short circuits or grounds. A good investment. 


POWER 


, Plug serves as switch 
© yon 4g hp or less 
: 
aN 
ff 
--- Lood ---F-- 
This area ' 
overload or | | _ Either Spring 
short-circuit plug or 
: | cortridge 
alloy ~---Line~__ 
|__| 


MAINTENANCE RIG holds all! essentials for changing lamps in a 
specific area. One man handles it easily, like a wheelbarrow. 
Filament and fluorescent lamps, starters, tools are all there 


Lamp Maintenance Tips 


Give thought to better lighting maintenance . . . it pays off in 


more light, fewer trouble calls. Info from General Electric Co 


® KEEPING LIGHT OUTPUT up simply 
means an organized lighting mainte- 
nance program. Even in the smallest 
plants, that starts with fixing respon- 
sibility on (1) lamp and reflector clean- 
ing, and (2) lamp changing. But you've 
got to set the pace. You've got to show 
a real interest in better lighting; other- 
wise, the best-made plans will fold in 
time. 

Cleaning. You're getting gypped 
when you let dirt build up on lamps and 
reflecting surfaces. You're paying for 
the light but never getting it. The most 
sensible basis for a cleaning schedule is 
a light meter. Buy one; it will soon pay 
off itself. Then strut through the plant 
after all reflectors, lamps, walls. etc, 
are clean. Take a light reading. 
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See how long it takes for dirt to build 
up. You can check that with the same 
light meter, and your good sense will 
soon tell you how often the cleaning 
squad should tackle every fixture. 

When you've hit on a practical clean- 
ing schedule, equip your crew with 
proper tools. The rolling platform, 
right, is a fine addition where low ma- 
chines are spread widely. A good in- 
vestment from the safety angle, too! 

By the way, swishing a rag merely 
moves the dirt from one place to 
another. Invest in an industrial vacuum 
cleaner with all necessary attachments. 
Then follow up to see that the job is 
being done. The best detective is your 
light meter. A low reading means the 
crew gave a lick and a promise. 


LAMP changers can handle lamps to 30 
ft. Filament lamp changer tokes 10-1000 
w. Fluorescent changers are available also 


PLATFORM solves many maintenance 
problems. Made of wood, steel, alumi- 
num; adjustable legs span uneven floors 


VENTILATED reflectors cut dirt buildup. 
Left, nonventilated; center, holes near 
socket; right, housing holes—least dirt 
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UNIT HEATER COOLS CHIEF'S OFFICE 


Like Most chiefs’ offices in large hotel 
plants, mine is stuck away in the hot- 
test corner of the engine room, down 
below the street level. When I first 
took over a few years ago, my office 
was usually around 100 F. It’s hard 
to do a good job under such condi- 
tions. 

I took one of our small unit heaters. 
and had my boys install it in the wall 
above my desk. Then we piped it up 
to the brine-cooling system. Because 


brine temperature is fairly constant, 
inlet valve is adjusted so it keeps office 
temperature at about 70 F. 

To keep fan in back of coils from 
blowing cool air directly across my 
desk, we installed a small baffle, or 
directional vane as shown. That shoots 
the air up toward the ceiling. 

Now, this office is comfortable the 
vear round and totally isolated from 
the hot engine room. 


W A Grace Buffalo, N. Y. 


Quick Bearing Repair 
Keeps Exciter Running 


A BEARING on a belt-driven exciter wore 
on the tension side and let the armature 
rub the polepieces. Operating conditions 
did not allow us to shut down the ex- 
citer more than two hours at one time. 
But we decided to take out the bearing 
and have the machine back in service 
in the allowable time. 

We found the bearing to be a brass 
bushing pressed into a cast-iron sleeve. 
With a hacksaw we slit the brass bush- 
ing through the thin or worn side, mak- 
ing a cut about 1/16 in. wide. 

After making a brass shim, we placed 
it on the outside of the cut and forced 
the liner back into the sleeve. This 
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closed the cut in the sleeve and in- 
creased the thickness to about the orig- 
inal on its worn side. We then put the 
bearing in a lathe and bored it to fit 
the shaft. We got a new bearing as soon 
as possible, but the old one lasted a long 
time before it was replaced. 
A G Wicerns Cleveland, Ohio 


Draft Gage Corrects 
Boiler-Firing Trouble 


We operate four horizontal-return- 
tubular boilers connected by a common 
flue to a brick chimney. The fireman 
complained of poor operation from No. 
1 and 2. These were farthest from the 
stack. The other two boilers seemed 
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Detachable 
plug————— 


Portable Lamp Ups 
Ashpit Lighting 


CEILING LIGHTS are not adequate when 
our ashpit room is fogged during dump- 
ing operations. Lamps on extension 
cords are likely to get broken and the 
cords damaged. To solve this problem 
we put in a 32-v system with outlets 
at all furnace openings. 

Portable lamps for this system, like 
the one in the sketch, have an eye to 
hang them on a bolt in the wall. The 
lamp is near the floor where light is 
needed, without being in the workmen’s 
way. 

Since the lamps are so easily moved, 
two take care of our five boilers when 
cleaning one after the other. Lamps, put 
together by our welder, have simple 
construction. The cross members make 
the units quite stable when hanging 
from a single bolt on a wall. 

Shades are oldtimers, recovered from 
the scrap pile because their reflectors 
are more efficient. We expect the lamps 
to take a beating so did not risk any- 
thing fancy on them. 

T E Mitier Chattanooga, Tenn. 


to fire easier so the firemen centered 
their efforts on them to keep up steam 
pressure. No. 1 and 2 were allowed to 
drift along as best they could. 

The plant had several meters to as- 
sist operation, but did not have draft 
gages. Several trials with damper ad- 
justments and fuel-bed thickness did 
not solve the problem. We then rigged 
up a U-tube from gage glasses and 
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operating and maintenance short cuts 


STEVE ELONKA, Associate Editor 


rubber hose. With this we found that 
draft was 0.2, 0.3, 0.7 and 0.9 in. on 
boilers 1, 2, 3 and 4, respectively. 

With the assistance of the U-tube we 
regulated the draft on each boiler to 
about 0.7 in. This gave satisfactory 
operation. As a result of this test, we 
installed a draft gage on each boiler. 
This made operation easier for the fire- 
men, saved fuel, and we could operate 
with only three boilers. 


R O Spencer Philadelphia, Pa. 


~-weld 


_- in. pipe, 
20 in.long 


Compound Feeder 


Here’s a handy compound feeder for 
small boilers. Just take a length of pipe 
threaded on both ends, screw on a pipe 
cap and weld a piece of strap iron to 
cap, for a handle. 

Then screw into the feed pump-dis- 
charge line with a valve under it. To 
feed compound, close valve, remove cap, 
fill with compound and screw down cap. 
Then crack valve so compound feeds 
into boiler gradually. 

E A Grecory Reedsburgh, Wis. 
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-—7O power supply 


To power supply 


Mounting 
Solenoid | 
valve coil in. guide 


Welding r 


AT ouR DAIRY we have a cooling tower 
with a l-in. makeup water pipe. A float 
switch-controlled water flowing into the 
tower’s basin, but it did not work well. 

We then tried hand control with a 
globe valve. With this, the human ele- 
ment failed. The fireman would open 
the valve and sometimes forget it until 
the tower basin overflowed. In winter, 
the overflow would freeze and cause a 
dangerous condition. 

Because the discharge end of the 
makeup line was sealed it did not always 
drain and in cold weather would freeze. 
We stopped this by drilling a vent hole 
in the pipe above the overflow level of 
the water in the tower’s basin. 

To solve the overflow problem we in- 
stalled a float, a mercoid switch and a 


SOLENOID VALVE HOLDS WATER LEVEL 


solenoid valve. The 6-in. copper float 
has a 4-ft length of welding rod threaded 
into it. This rod is guided by a 24-in. 
length of 3@-in. pipe. A washer at the 
top end of the welding rod contacts the 
mercoid switch, as in the right-hand 
diagram. 

Float guide and mercoid switch are 
mounted on the side of the tower. Switch 
connections are arranged so as to close 
the solenoid valve. When the water 
level drops the float releases the mercoid 
switch and it closes to open the valve. 
Electric connections are shown in the 
diagram on the left. 

This new hookup, which has been in 
over a year now, has been working so 
well we seldom have to check it. 

Ricnarp Test Dayton, Ohio 


<2x4- in. wood 
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We Burn North Dakota lignite and have 
trouble with flyash plugging roof drains 
in our plant. Besides flooding the roof, 
this trouble takes mechanics from their 
regular work to open the drains. 

To correct this condition we cut large 
paint pails in half. Each half, with its 
bottom up, we attached to a 2x4-in. 
wooden frame and placed over a drain 
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HALF PAILS KEEP ROOF DRAINS FREE OF FLYASH 


screen. The pails keep the flyash out 
of the roof drains and the wooden 
frames will float and let water on the 
roof drain off under them. We used 
half pails instead of whole ones to re- 
duce their weight and increase the 
buoyancy of the unit. 

S Krone Fergus Falls, Minn. 
For more Practical Ideas, turn page 
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Begins on page 128 


Flow box 


—-Agitator 


\ 
\“—-200 F liquor 


HOLDS PUMP SUCTION CONSTANT 


We HAve an 87.5-ton black-liquor re- 
covery boiler system. In it a pump dis- 
charges the liquor containing about 65 
to 70% solids against an 87-ft head to a 
surge tank. This pump takes suction 
from a flow box, as in the drawing. It 
operates under severe conditions, low 
suction head, pumping liquor at high 
discharge head. 

The flow box takes suction from a 
large agitating storage system. called 
a cascade evaporator. The pump burned 
out bearings, because of suction head 
loss in the flowbox. After considering 


several methods of correcting this 
trouble, we solved the problem, as in 
the drawing, with an air-operated valve 
actuated by temperature of a thermo- 
static bulb as liquid level changed. 

When liquid level drops, more of the 
bulb is exposed to the air. As the bulb’s 
temperature drops, it opens the bypass 
valve to return more liquor to the flow 
box and hold the level nearly constant. 
We can hold the flow-box level within 
1 or 2 in., and have stopped pump- 
bearing burnouts altogether now. 

GE Boyuan Ticonderoga, 


plate. 
{09 


Stops Stoker- 
Hopper Corrosion 


ON OUR UNDERFEED STOKER the rear side 
of the coal hopper gradually corroded 
on its inside surface. Other sides of the 
hopper were not affected. I, therefore, 
assumed that the corrosion was caused 
by sulfur in the coal in the presence of 
heat from the boiler front. 

I installed a baffle plate of No. 16- 
gage galvanized iron as in the drawing, 
about 1.5 in. away from the hopper. 
Corrosion has stopped, or at least is not 
noticeable any longer. 

On the same stoker, when we were 
burning damp coal at times, it did not 
flow to the feed worm. I noticed that 
the side of the stoker’s hopper was 
dented. Checking with the night engi- 
neer I found he was using a heavy ham- 
mer to loosen the coal from the hopper’s 
sides. 

To correct this condition I cut a hole 
in opposite sides of the hopper and at- 
tached a small hopper as in the draw- 
ing. These hoppers prevent coal falling 
on the floor, yet allow the engineer to 
use a small slice bar to loosen the coal. 
This bar is not long enough to reach the 
worm. Now that our stoker troubles are 
cured, everybody is happy. 

This is just another case of applying 
a little common sense before any serious 
damage is done from various causes. 

Rupp Bortincer Hoboken, N. J. 


Nut for bolt 
welded inside 
_——the pipe 


-—Pipe 


in. 


Truck Platform 
Makes Workbench 


We FIND OUR PLATFORM TRUCKS useful 
for overhaul work on motors, pumps and 
other equipment. A 100-hp motor can be 
taken off its base, put on the truck and 
rolled out to the electric crane for dis- 
mantling. This is done right on the 
truck to save costly manhours. 
(Continued on page 132) 


POWER 


mall slice 
\ 
yy 
‘life To cascade Liquor 
pump——— © 
= 
| 
, 
ama amd 
= = 
| 
' 130 PLANT OPERATION AND MAINTENANCE SECTION 5) 


And you get 
them all in 
EDWARD 


Boiler blow-off valves take 
real punishment. Wide and 
rapid iati in temp 
ture and the abrasive action 
of scale blown through the 
valves are conditions prev- 
alent in blow-down service. 


Edward cast and forged steel 
blow-off valves are built to 
withstand these conditions — 
without bulky metal sections 
that add to weight and cost 
and distort in service and with- 
out additionel special parts 
that complicata maintenance. 


Before you specify blow- 
down valves, investigate Ed- 
ward designs, and more impor- 
tant. the performance records 
of Edward blow-off valves in 
all types of stations, 


SIMPLICITY 


Few working parts 
to wear, easy dis- 
assembly, and wide 
interchangeability 
of parts add up to 
simple mainte- 
nance. 


to look for 


TIGHT CLOSURE 


Coefficients of 


PIPING FLEXIBILITY 


Edward straightway 
and angle designs 
can be combined to 
fit any space limita- 
tion. 


SLOW-OPENING 


Slow opening design 
eliminates damaging 
shock to piping when 
valve is operated. 


EASY 
REPACKING 


Pressure tested back- 
seats, large stuffin 
boxes and bolte 
land make repack- 
ing easy, 


Smeeoth internal 
contours permit 
free passage for 
sediment and se 
without clogging 
or eroding 


LONG 
LIFE 


For nearly three de- 
cades these Edward 
blow-off valves 
have been in con- 
tinuous service ina 
Chicago plant. A 
typical case, 
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PLANT PROBLEMS ... put your know-how to work 


WHY DOES PIPELINE VIBRATE AT TIMES? 


HERE ARE THE FACTS: We have a 6-in. 165-psi line running over- 
head. Supported by flexible hangers, it has expansion bends every 
100 ft. At intervals of about 2 min it starts to vibrate, the move- 
ment growing in intensity. After a minute vibration stops; then it 
starts all over again. This has been going on three years, ever since 
plant was built. 

Utility steam comes from pipe below floor [sketch, p 139, Nov 
Power}. It goes through a 165-psi reducer to a large 2-stage steam- 
engine-driven air compressor. Beyond reducer, line branches to 
factory 160 ft away. There it tees into long overhead line supplying 


process. 


Is vibration caused by valve action?—WB, Nov Power 
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Here Are the Answers 


VALVE ACTION of steam engine causes 
steam-line vibration. Pressure 
waves caused by steam cutoff are trans- 
mitted to steam line. Also, pressure 
change causes pressure-regulating valve 
(prv) to vary its port opening. This 
changes flow quantity, causing more 
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vibration. of the entire factory line. 

Check engine valves. If they work 
OK, fit four vibration eliminators at 
points labeled 1 to 4 in sketch. Attach 
eliminator to building steel or concrete. 

Install eliminator / so rod is on cen- 
ter line of pipe containing prv; 2 is at 
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an angle with elbow, 3 absorbs any di- 
rect thrust from line, and 4 is midway 
between 3 and a new anchor at point A. 
Smooth prv hunting by putting a loop 
in control piping to valve diaphragm. 
A J Brevcetmans Hoboken, N.J. 


COMPRESSOR CYLINDER is a dead-end 
point. Vibration comes from compressor 
steam-cylinder valves, prv and possibly 
the compressor frame. Without snubbers 
vibrations in one part of system are 
easily transmitted to another. 

Put in snubbers / and 5 to prevent 
horizontal movement and relieve bend- 
ing stresses on cylinder flange. Use an- 
other snubber at 6, and anchor factory 
line at A for best results. 

Howarp T Livineston 

Los Angeles, Calif. 


SUPPLY FACTORY LINE from a separate 
connection taken off beyond separators. 
Fit with a new reducing valve. This will 
cut pressure waves from compressor 
considerably, stop vibration. 


D J Parmer Quincy, Fla. 


WATER HAMMER caused by condensate 
collecting in leg to compressor could set 
up vibrations. Take air-compressor 
connection from the top of the reduc- 
ing-station line. Treat line with prv as 
a header and trap end. 

Geratp J Troske Midland, Mich. 


CUSHION PULSATIONS with a large re- 
ceiver-type separator close to air com- 
pressor. WB might also try lengthening 
point of cutoff of engine valves. How 
well this would work depends on type 
of valve gear and governor on engine. 
R E Fontaine Kenmore, N.Y. 


PUT GAGES in steam lines and you'll see 
that there are pressure pulsations in 
both 165- and 240-psi pipes. Get a 
magnifying glass and watch stem of prv. 
I believe WB will see stem move through 
a cycle at regular intervals. This shows 
that pressure pulsations synchronize, 
causing line to vibrate. 

To stop pulsations from reaching prv, 
connect control line from diaphragm to 
165-psi line as far as possible from com- 
pressor. Don’t hook directly into main. 
Instead, connect it to a 6-in. cylinder 1 
ft long. Cylinder is connected to main 
with a %-in.-dia nipple. 

J E GLeason Plymouth, Mich. 


COMPRESSOR VALVE action doesn’t 
cause vibration. Most likely cause is 
the prv. It is probably set to a very 
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help the other guy cure his headaches 


TYLER HICKS Associate Editor 


BEFORE 


AFTER 


AFTER 


BEFORE 


MORE ANSWERS TO THE OCTOBER QUESTION ON ELEVATOR-ROPE RENEWAL 


ROPE RENEWAL is a lot like driving a 
car along a highway. If you see a train 
approaching a crossing and stop half a 
mile from it you’re safe. But you'd be 
just as safe from being hit if you stopped 
100 ft from the train. 

Some elevator inspectors in Canada 
condemn ropes with six broken wires in 
any 12-in. length. I've often wondered 
why we couldn't allow eight or ten 
broken wires per foot before condemn- 
ing the rope. We find that after a set 
of ropes has been condemned and 
changed little is done to see how much 
strength the ropes still have. If con- 
demned ropes were tested, we might 
learn that eight or ten broken wires 
could be allowed before replacement. 
This plan would save money and ma- 
terials. 

Of course, you'd finally reach a point 
where it would be unsafe to use ropes 
any longer. But let’s say our first con- 
demned set with six broken wires car- 


narrow range. Try removing valve to 
see if vibration stops. If WB finds he 
no longer has vibration he should 
change valve setting or purchase another 
type that a narrow setting won’t affect. 
Orn L Brace Oroville, Wash. 


PRODUCTION UNITS may shake build- 
ing and piping. Large presses and sim- 
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ried a load of 22,600 lb before breaking. 
If we allowed the second set to run 
until eight wires broke, we might find 
strength to be 20,960 lb. Third set might 
then be allowed to run until ten wires 
were broken. 

Photo above shows a number of ropes 
before and after we tested them for 
strength. Rope 6, a new 5 -in.-dia. 
piece, failed at 27,100-lb load. Rope 5 
had 35 broken wires per ft, failed at 
22,700 lb. This is a difference of less 
than 5000 lb between new and old rope. 

Rope 3 with 16 broken wires per ft 
failed at 17,400 Ib. Ropes 7 and 8 were 
condemned with only two broken wires 
per ft. Rope 8 failed at 24,300 Ib. Rope 
1 had eight broken wires in one spot. 
It failed at 20,200 Ib. 

These samples show a few of the 
tests we've made. We're still trying to 
find a safe way of getting longer life 
from our elevator ropes. It irks us to 
learn that some condemned ropes have 
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ilar equipment have been known to do 
this. If this isn’t the cause, then water 
hammer, engine valve action or wrong 
pipe hangers probably is. 

Water hammer is caused by wrong 
pitch of pipes, traps out of whack or 
fittings that collect condensate because 
they are installed wrong. If engine 
valves cause vibration, WB would be 
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a strength greater than 90% of the 
original. 

You'll note that most of these tests 
were based on ropes with broken wires. 
Where ropes are abraded the story may 
be different. We don’t know yet. 

H H Bryan Montreal, Can. 


IN OUR PLANT we don’t take chances. 
When we replaced four hoist cables 
recently, we cut 2-ft sections from the 
cables and sent them to a lab for tests 
and analyses. The cables were badly 
rusted and we expect to get enough 
info from the lab to prevent this in the 
new set. This will cut costs. 
Norman Epuinc Portland, Ore. 


ELEVATOR CABLES seldom if ever break 
without showing wear first. Have dif- 
ferent people make regular checks. 
Scrap old cables. They can be put to 
very good use by defense industries. 
CLyve G Howarter Canton, Ill. 


wise to see a pipe-hanger manufactuicr. 

Check to see that separator ahead of 
engine removes excess moisture from 
steam. 

If process units are fitted with quick- 
opening valves or prv’s there may be 
sudden stoppage of flow that is followed 
by vibration. Bypasses may stop vibra- 
tion from these sources. If they do, see 
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More PLANT PROBLEMS 


a pipe-hanger manufacturer for his rec- 
ommendations. 

I think WB would be much better off 
if he used individual reducing valves 
for power and process. Or he can elim- 
inate reducing valves by reducing boiler 
pressure from 240 to 165 psi. Of course, 
this depends on what other demands he 
has for steam in his plant. 

Art CANNON 

Laurence Harbor, N. J. 


COMPRESSOR LOADING and unloading 
cause pipe vibration. When compressor 
is raising air pressure the steam engine 
draws steam from line. While com- 
pressor runs unloaded, engine doesn’t 
draw much steam because it supplies 
only enough power to overcome friction. 

Prv can't follow engine steam de- 
mands quickly enough and hunts. WB 
might stop this by throttling the control 
line running to valve diaphragm. 

Av KEELING Parma, Ohio 


TROUBLE STARTS in the 240-psi piping. 
Condensate collecting in short horizon- 
tal run ahead of separators backs up to 
fall down riser. This sets up water ham- 
mer or causes condensate to flash if 
steam is hot enough. 

Use larger traps on separators and 
insulate horizontal run. If already in- 
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sulated, try adding another thickness of 
covering to entire pipe. 
Joun B Pratuer Yonkers, 


CHECK VIBRATION to see if it occurs at 
a particular compressor speed or during 
a small speed range. If it does, run 
compressor at a higher or lower speed. 
This may take compressor out of criti- 
cal-speed range in which pipe vibrates. 
JL Atrkman Drummondville, Que. 


ANCHOR LINE feeding factory main 
where it ties into main. This will stop 
side thrust of the pipe. 


MELvINn Evans Chicago, Ill. 


SWAY BRACES installed in pairs will 
change natural frequency of the piping 
system. This is an excellent way to stop 
pipe vibration. See pipe-hanger manu- 
facturers for best methods of using sway 
braces. They have good dope. 
H A KANNIAINEN 
St. Albans, W. Va. 


CONDENSATE TRAPS in B's plant may 
be too small to handle load, causing 
water hammer. Check piping to see that 
it is large enough for steam load and 
that there isn’t any feedback. If traps 
are too small, install larger ones. 
Criype G Howarter Canton, Ill. 


WHAT'S BEST PUMP-ROOM VENTILATION? 


HERE ARE THE FACTS: We'd like to know how much air to 
exhaust from our pump room to keep inside temperature below 
100 F in summer. Fans high in the outside wall exhaust air. See 
sketch p 139, Nov Power. Outdoor air enters through windows and 


louvers. 


Pump room houses three steam-turbine-driven pumps and two 


motor-driven standby units. 


Total turbine hp is 200; standby 


motors 50 hp. Pumping temperatures are 500 F; all pipe is insu- 
lated. Turbine and pump casings are bare. Total run of pipe in 
room is 200 ft. Operators pass through room once an hour, remain 
only long enough to take log.—CP, Nov Power 


Here Are the Answers 


CLOSE WINDOWS and block louvers in 
wall containing the exhaust fans. Run 
the fans; measure temperature of air 
entering and leaving the room, also 
amount of air passing through room. 
If air temperature leaving room is too 
high, CP needs more fan capacity and 
a larger number of louvers. 

Easiest way to find amount of air flow- 
ing is to measure its velocity at the in- 


let louvers and multiply by louver area. 
Marcetto Giomt 
Albuquerque, N. M. 


LOCATE INLETS on north end of build- 
ing, if possible. Put in enough fan 
capacity so room has an air change 
every four minutes. Have inlets on wall 
opposite fans, close to floor. 

Metvin Evans Chicago, Ill. 
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SHUT DOWN COMPRESSOR for a few 
minutes and watch factory line to see if 
it still vibrates. If it doesn’t, you know 
compressor is cause; if it does, you'll 
have to continue looking. This is a good 
approach to the problem. 

It looks to me as if the steam line to 
the engine is too close to prv’s control 
tap. This could cause hunting of the 
pry. Besides, piping isn’t anchored right 
and steam separator is poorly placed. 
It doesn’t do much good in its present 
location because it’s at the upper end of 
a riser that drains by gravity. Trap 
heel of riser to remove condensate. 

Take engine connection off top of 
main and fit separator as close as pos- 
sible to engine. Fit guides at each end 
of the expansion bends, anchor factory 
line at tee, and fit an additional expan- 
sion bend in 165-psi line supplying fac- 
tory main. Keep engine lead as far as 
possible from prv control line. 


A M Patmer Brooklyn, N. Y. 


FLEXIBLE HOSE between engine valve- 
chest flange and shutoff valve beyond 
reducing valve would stop transmission 
of engine vibration to piping. This 
scheme, used in many different types of 
plants, does a good job of isolating vi- 
bration. Also, cost of the hose is low. 
Hersert W Hearty 
Glen Oaks, N. Y. 


Roof ventilator 15 ft 


from rear of building Roof ventilator 15 ft 


‘trom front of building 


REMOVE WALL FANS and put in two 
roof ventilators fitted with fans. These 
will do a better job. Locate each ven- 
tilator 15 ft from end of building, near 
roof beam. See sketch. Size fans to give 
air change every four minutes. 


A J Breucetmans Hoboken, N. J. 


INSTALL A BLOWER and ducts to blow 
cool air on plant operators. Fit roof 
ventilators to allow hot air to exhaust 
to outside. If room is still too warm, 
insulate pump and turbine. 

A M PALMmer Brooklyn, N. Y. 


FLOOD ROOF with 2 to 4 in. of water. 
This will help reduce room temperature 


and cut sun load on air in room. CP's 
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Chas. Pfizer & Co., Inc.. is the discoverer 
and sole manufacturer of terramycin, the 
newest “wonder drug,” which has proved 
effective in the treatment of more than 
50 acute infections. Pfizer is the world’s 
largest producer of antibiotics and a 
leading producer of synthetic Vitamin A. 
Power—lots of it and never failing 
is needed by Pfizer's modern plant at 
Groton, Conn., to safeguard round-the- 
clock production. The plant relies en- 
tirely upon its two steam turbines for 
power, light, and refrigeration. For the 
utmost protection, “Job Proved” Sunvis 


916 Oil was chosen as the lubricant for 
these turbines when installed —two years 
ago. This Sunvis 916 has been in con- 
tinuous service ever since. As expected, 
inspections show the turbines free from 
rust, sludge, and corrosion; and labora- 
tory tests show the oil ready for thou- 
sands of hours of continued service. 
Sunvis 900 Series Oils are unsurpassed 
as turbine lubricants. Under normal op- 
erating conditions they will be good for 
the life of your turbines. For complete 
information, telephone the Sun Office 
nearest to you or write Department P-10. 


TERRAMYCIN being processed as an elixir, a new dosage form 
in which this “wonder drug” is more easily taken by infants and 
old people. The work is carried on in a sterile air-conditioned room. 


POWER FOR “WONDER DRUG” PRODUCTION 
D BY SUNVIS TURBINE OIL 


PROTECTE 


SUN INDUSTRIAL 


SUN OIL COMPANY, PHILADELPHIA 3, PA. - 


TWO 2,500 KW TURBINES, each charged with 300 gal- 
lons of Sunvis 916 Oil, generate all of the plant’s power. 
The condensing-extraction unit has been running over 
15,000 hours, the back-pressure unit over 7,000 hours. 


THE LUBRICATING OIL flows continuously through a layer 
of wool, then a tank of water, and finally a triple bag filter. 
Recent tests at Sun’s laboratories show that the oil is in ex- 
cellent condition, and good for thousands of hours more. 


PRODUCTS 


SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 


SUNOCD: 
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present setup allows air entering win- 
dows to short-circuit to fan without 
doing much cooling. 

JL Atman Drummondville, Que. 


FIGURING HEAT LOAD I found that 
three fans, each rated at 1000 cfm, keep 
indoor temperature at 100 F or lower 
when outdoor air is 90 F. Propeller 
fans with two or four blades would do 
good job. 

Put fans in a wall opposite that hav- 
ing air-inlet openings. Close windows 
tight and draw all air through the inlet 
openings. Have free area of opening at 
least six sq ft for each fan. 

Joun B Pratner Yonkers, N.Y. 

T 

Philadelphia, Pa. 


Golv metal duct 


Recirculated woter 


-Sproys 

Crack volve 
to give a Bottle 
overtiow | \ 

inlet 

Overflow to drain 


HIGH TEMPERATURE of outdoor air in 
summer makes air cooling a tough job. 
CP would be better off with the simple 
air-conditioning system shown in sketch. 

Fan has a 7000-cfm capacity, draws 
air through spray chamber and dis- 
charges to pump room. Baffles prevent 
water from entering fan. Recirculate 
water, feeding it back to sprays. Re- 
locate room louvers as in sketch. 

Packaged-type conditioner could also 
be used. Locate it so good circulation 
is obtained at all times. 

A Crawrorp Montreal, Can. 


REMOVE SOME HEAT by fitting hoods 
over turbines, pumps and motors. Con- 
nect a duct at the top of each hood and 
run it to an exhaust fan that discharges 
outdoors. This, with the present wall 
fans, may be enough to keep room tem- 
perature at right level. 

Of course, it would be cheaper to in- 
sulate turbines and pumps. 

Crypt G Howarter Canton, Ill. 
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More PLANT PROBLEMS 
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FOR THESE JOBS we exhaust 15 cfm per 
sq ft of gross floor area. This is ade- 
quate in moderate climates. For CP’s 
room this gives a little over 64 air 
changes per hour. 

To be safe I think CP should install 
exhaust fans on both sides of the room. 
Size each for its share of air to be han- 
dled at 14 in. water static pressure. 
Sketch shows fan and louver layout that 
will keep room cool enough for men. 

If CP prefers, he can use roof ventila- 


tors fitted with propeller fans. Spot a 
ventilator in each bay. 
Don’t try to pull all the heat from this 
room. To do that you'll have to use fans 
giving 200 air changes per hour. In- 
stead, exhaust only enough air to give 
livable conditions from breathing line to 
floor. That is all that is needed. 
C P Roya New York, N.Y. 


USE FOUR FANS, one in each corner of 
the building, discharging through the 
wall near the ceiling. Control fans with 
individual thermostats. Connect each 
fan to plenum chamber installed near 
ceiling. Fit plenum with suitable open- 
ings to take air from all parts of room. 
Install thermostats in plenum near fan. 
Set them to stop fan at 85 F. This will 
cut fan running costs. 


Henry R Carr Philadelphia, Pa. 


YOUR NEW PROBLEMS FOR FEBRUARY 


What Turns Cooling- 
Tower Water Red? 


We have an induced-draft red- 
wood-filled cooling tower serv- 
ing gas engines in our pumping 
station. Tower filling is nail-less 
and there is little exposed metal 
in water path, 

Shortly after tower went into 
use the  cooling-water color 
changed to dark red. We 
emptied system and refilled it 
with city water but after a few 
days the water turned dark red 
again. 

All piping is galvanized; we 
haven't found any corrosion in 
pipes, flanges or engine jackets. 
Not only that, water color 
changed faster than we think it 
would if pipes or jackets were 
rusting. 

We haven't started to treat our 
cooling water yet but we’ve been 
wondering if the color change 
means that treatment is needed. 
What makes it turn red? Is it 
serious? Should we drain red 
water? What's best treatment 
for water? How should chemi- 
cals be fed to the tower? Will 
treatment stop algae?—CJ 


Should Laundry Use 
Condensate Return? 


One of our laundries has several 
flat-work ironers of the steam- 
chest type. Steam line to laun- 

dry has a safety valve set at 100 
psi. When we get 90 to 95 psi 
in ironer steam chests, valve 
pops. 

We asked the boiler inspector 
to allow us to set valve higher 
than 100 psi but he refused. We 
feel ironers work better at a 
pressure above 95 psi and won- 
der if we’re getting best effi- 
ciency now. 

Each chest has a bucket trap 
which seems to be working well. 
A friend of mine thinks our re- 
turn lines or traps may not be 
big enough to handle load. He 
suggests we re-pipe entire re- 
turn system and put in bigger 
traps. 

Another friend tells me we 
need a return system fitted with 
a pump. 

- What's best way of doing this 
job? Will bigger traps give us 
better production? Or is a con- 
densate-return system fitted 
with a pump the answer?—EF 


Will you help readers who sent us their problems? Extra pay for photos, sketches. 
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Here’s How to Combat Carryover 
Quickly... Effectively! 


One of the most common sources of trouble 
and expense in steam power systems is carry- 
over and excessive blowdown. But these trouble- 
some conditions, even when extreme, can easily 
be overcome by the proper application of 
anti-foam agents. 

To illustrate the point, in one plant operating 
with 100% 


water, boiler water concentrations above 7,500 


cold lime soda softened make-up 


ppm caused severe carryover with normal boiler 
water levels. With water level two inches above 
normal, carryover occurred at 6,500 ppm boiler 
water solids. It was necessary that boiler water 
concentrations be restricted by the mainte- 


nance of a 16 to 20% rate of blowdown. 


Application of anti-foam agents to this problem 
permitted doubling the boiler water concentra- 
tions and reduced blowdown to the range of 
8-10°%. In addition, heat savings in blowdown 
totaled more than $30.00 per day! 
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In this, 2s in many other cases, the use of 
anti-foam agents permits efficient plant opera- 
tion with a minimum blowdown rate. 

Why not ask a Betz Engineer to tell you how 
anti-foam agents can save you time, money and 
effort in your plant? Ask him too, about the 
complete Betz Specialized Water Conditioning 
Service tailor-made to your needs. 

W.H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa 
BETZ Laboratories Limited, 


In Canada: 
Montreal |. 


Betz Technical Paper 
Vo. 115, ‘Carryover 
Prevention with Anti- 
Foam Agents” is free 
for the asking. Write 
today. 
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Here’s the place to unload ycur gripes to editors, manufacturers 
and fellow engineers 


ARGUMENTS 


fm A ROOFING 
ENGINEER! 


TYLER HICKS, Associate Editor 


SO WHAT, IM A 


hg Wants Planned Blowdown 


As I see things through my bifocals 


AND |, GENTLEMEN, 
AM A FUNERAL 
ENGINEER! 


WHAT SORT OF ENGINEER ARE YOU? 


I stoprep orr for a quick beer the 
other day and heard an argument that 
made me think of Phil Swain’s editorial, 
“What's an Engineer?” 

Two fellows were debating over the 
area of a gable. Raising his voice, one 
of them shouted, “Don’t hand me that 
line. I know what I’m talking about 
... I'm a roofing engineer.” I had a 
mouthful of suds and almost choked 
when the other fellow shouted, “So 
what... I’m a siding engineer.” 

As if that wasn’t enough, I turned 
on the radio while driving home and 
heard the announcer blast, “. . . storm 
windows will save you . . . write or 


phone now .. . will send one of our 
engineers to your home!” 

How times have changed! ‘It would 
probably fill a complete issue of Power 
to list all the fandangle kinds of en- 
gineers around today. I'm beginning to 
wonder just what the word means. 

Then again, perhaps the trend is all 
for the good. Just think! We might 
have the pleasure some day of being 
buried by a funeral engineer. I can see 
the newspaper advertisement: Will Dig- 
em, Burial Engineer; Coffin & Coffin, 
Inc, Funeral Engineers. Rest in Peace 
with our Golden Slide-Rule Service. 

Art Cannon Laurence Falls, N. J. 


More Meter Trouble 


E A Roserts’ crire (p 144, Nov 
Power) about circular-reading meters 
reminded me of trouble we once had in 
my home town. A man running a busi- 
ness there was billed $90 for gas. He 
kicked but paid it. Next month the bill 
was $96. He kicked again and paid it. 

The gas company thought the bill was 
too high. They looked the meter over 
and found it was OK. My friend had to 
go right on paying the high bills. 

A young fellow working as a cashier 
in the gas company office decided he'd 
look into the bills on his own. He in- 
stalled a meter known to be right and 
found the owner had been paying bills 
ten times too high. 

Instead of $90 they should have been 


$9. Why? Because gas meter had been 

set to give a reading ten times the 

actual amount. Of course it hadn’t been 

done purposely. It was an accident. 
J H Squires Newark, N.J. 


Shellac Gives Boiler Bugs 


I acree with Art Cannon (p 144, Nov 
Power) on shellac for handhole 
gaskets. It gave me trouble galore until 
I got wise and looked it up in the en- 
cyclopedia. I found that shellac comes 
from bugs. It’s secreted by a certain 
insect as a resinous substance. 

That explained to me why shellac 
spoils so easily and I’ve laid off it ever 
since. I refuse to use it. 


J H Squires Newark, N.J. 


today, the method average operators 
use to reduce solids in boilers is below 
par. You can’t expect to find true 
chlorides content of boiler water unless 
the water column is thoroughly blown 
clear before sample is taken. Chlorides 
tend to settle in petcocks and drain 
lines; unless you blow them clear your 
readings will be way off. 

Seems to me it is much more sensi- 
ble to sample from halfway up on drum 
water space, not the top or bottom of the 
space. Blowdown is necessary but for 
Pete’s sake let’s get rid of solids with 
the least possible loss. 

Oil-fired plants should have burners 
out for two minutes before blowing 
down. Men running coal-fired boilers 
can take a hint and use a similar meth- 
od. In most modern plants fuel feed 
and draft can be eased long enough for 
right blowdown of solids by shifting 
load to other units. 

Don’t forget that careless blowdown 
means wasted fuel and water. These 
cost money. This money goes down the 
drain, lost forever. Think it over next 
time you blow down a boiler. 

A E Ricuarps Toronto, Ont. 


Good Pump Repair 

C A ArMstronc TELLS (p 116, Dec 
Power) how he repairs cracked pump 
valve decks without welding. I did the 
same job awhile back and think I got 
better results. 

I took a piece of steel plate about six 
inches square and put it over the crack. 
Four holes were drilled through the 
plate on each side of the crack. I took 
off plate, drilled and tapped four 
matching holes on one side of the crack 
in valve deck. 

After tapping, steel plate was bolted 
to deck with capscrews. That left four 
holes on other side of plate to act as a 
drill jig. To pull deck together we 
heated plate with a blow torch until it 
expanded, then used the four open holes 
in plate as guides for spotting drill holes 
in valve deck. Drill same size as hole 
was used. 

With the four holes spotted on the 
valve deck we removed plate, drilled 
and tapped the holes. Plate was bolted 
down again, heated until it expanded 
enough and capscrews tightened in 
place. As plate cooled it pulled crack 
tightly together. 

Grorce SOLVICHECK 

San Francisco, Calif. 
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THE EVIDENCE 
iS OVERWHELMING: 


ARMSTRONG TRAPS 
GIVE UNEQUALLED RESULTS 


, NEED FOR NEW BOILER ELIMINATED after | 


Armstrong traps on canning | 
. Bestovall Canning Co., Vancouver, B. C. 


50% a IN HEAT-UP TIME of plating 
coils .. . Proctor Electric Co., Philadelphia, Pa. 


| 15% GREATER ‘ae ION since unit mg | 
with Armstrongs . . . Sun Ray Cleaners, Chicago, Il. 


| NO REPAIRS IN SIX YEARS ON 250 Armstrong 
| traps . . Plymouth Shoe Co., Middleboro, Mass. 


{ 20% FUEL SAVINGS after trapping heating coils 

| individually .. . Norton Greenhouses, St. Paul, Minn. 

| SAVING 14 TONS COAL PER MONTH with 
Armstrong traps...M. Wile & tpi Buffalo, N.Y. 
30% LESS MAINTENANCE on tra) 
sure heating system . . . John Deere 

| East Moline, lil. 

| BETTER QUALITY WORK since trapping laundry 
equipment with Armstrongs .. . Soft Water Laundry 

| & Cleaners, Long Beach, Cal. 


| 40° — TEMPERATURES in flatwork ironer 
rolls ... Peter Bent Brigham Hospital, Boston, Mass. 
| 40 MINUTES FASTER HEAT-UP in wise 


since Armstrong traps were installed . 
| Drug Co., Baltimore, Md. 
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You CAN confidently expect results like those listed 


at the left when you install Armstrong-steam traps because: 


No steam loss, hence steam and fuel savings and less 
return line back pressure. 


Air is vented automatically along with condensate, 
assuring maximum temperature, less corrosion. 


Valve and seat are chrome steel, hardened, ground and 
lapped —good for temperatures to 900°F, 950 psig, they 
last fie a long, long time at lower pressures. 


Valve lever assembly and bucket are 18-8 stainless for 
long wear and corrosion resistance. 


Nothing to stick, clog, leak or collapse. 


Dirt is washed right through by swirling action of the 
condensate. 


There is almost no friction between moving parts. 


The valve is either wide open or tight closed—no 
wire-drawing, no dribbling, less wear. 


Condensate is discharged at steam temperature, keeping 
units at top temperature. 


| DRIER HEAT-UP TIME CUT 2-3 HOURS with 
six Armstrong traps . . . Industrial Grain Products, 
| Fort Williams, Ontario. 


| SAVES 3728 GALLONS FUEL OIL first year Arm- 
| strong traps were installed ... Mary Lincoln Candies, 
Buffalo, New York. 


Why have less? Order your Armstrong traps now. 


ARMSTRONG MACHINE WORKS 
812 Maple Street + Three Rivers, Michigan 


SEE OUR 

CATALOG 
IN SWEETS 
OR CEC 
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Threads in traction-motor base are badly worn. Base cast- Drill jig in position for drilling cut the worn threads. This 
ing is positioned in a heavy-duty universal drill press jig is not needed for the average one-shot repair job 


Tap hole with over-size standard-pitch threads to fit out- Assemble the coil into the insert tool and screw into the 
side contour of insert. Use starting and finishing tap tapped hole. This is an easy operation, requires no skill 


STAINLESS STEEL WIRE-METHOD 


B® Worn THREADS are usually built up in one of three ways: 
(1) over-size thread method (2) using a solid bushing, and 
(3) building up with welding. Now the wire-insert method 
shown here comes into the picture. 

These precision-formed coils are made of diamond-section 
18-8 steel wire. It is claimed they provide a higher thread 
flank surface and so they give threads higher loads. 

First, drill out the old threads. Then tap oversized hole and 
screw in wire coil with an insert tool. That brings the thread 
back to the original size. Because its free diameter is slightly 
larger than receiving hole, insert is self-locking when in hole. 
But it is easily removed with another tool. This method also 

Remove tang by giving a sharp blow with a saves time and uses less labor and materials. 
tang break-off tool designed for this use Hew-Cor. Corp, Danbury, Conn. 
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LUNKENHEIMER 


RESEARCH 


IN CAST STEELS 


The latest findings of Lunkenheimer's re- 
search division are available to you—to help 
solve your valve problems in power installa- 
tions—low or high pressure, bronze, iron or 
steel. Lunkenheimer research in cast steels 
has been outstanding for more than 23 years. 


Whether your service 


requirements are 
normal or severe, you will benefit from 
Lunkenheimer’s latest research in welding, 


graphitization, new alloys, creep strength, 


STEEL 


THE ONE 
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and other subjects. They open up a fund of 
knowledge that gives you higher valve effi- 
ciency ... safer operation . .. longer valve life. 


The Lunkenheimer Sales Department will be 
glad to study your valve problems in the 
light of new research. Ask your local repre- 
sentative to show you the recent Lunken- 
heimer literature on Steel Valves, and write 
for further information to The Lunkenheimer 
Co., Box 360-A, Cincinnati 14, Ohio. 
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PHIL SWAIN BRINGS ENGINEERING 
THEORY DOWN TO EARTH 


2. DRAW TANK 


+ 
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41 4 LAYOUT FOR HOOKUP 


Isometric Sketching-5 


& To winp up this series let’s sketch 
some circles in isometric. Imagine a 
circle drawn inside a square. When you 
tilt the square for the isometric view, 
it becomes a diamond, and the circle 
becomes an ellipse. The circle touches 
the middle of each side of its square. In 
the same way the ellipse touches the 
middle of each side of its diamond. 

Fig. 1 shows the three standard posi- 
tions of the isometric ellipse, facing up, 
east and south. You can rough in these 
ellipses freehand, but a celluloid tem- 
plate is much easier and neater. From 
the smallest size ellipse up to 2-in. 
length use template Nu. 1300, sold by 
Keuffel & Esser Co, 127 Fulton St, New 
York, N. Y. 

For ellipses from 2 in. up to 12 in. 
use ingenious C-Thru template, from 


firms like EH & A C Friedrichs, 40 E 


13 St, New York 6, N. Y. Be sure to ask 
for the “35-deg isometric ellipse.” 

To place the ellipse correctly on iso- 
metric paper, always outline the dia- 
mond it fits into. The long axis of the 
ellipse must line up with the long 
diagonal of the diamond. Practice draw- 
ing sketches like Fig. 1. 

Fig. 2 shows how to draw a round 
tank and center connections. First 
sketch a tank with square ends. Then 
fit the end circles (ellipses) of the 
round tank into the square (diamond) 
ends. To see where a connection will 
take off from the center of the top, bot- 
tom or ends, just locate the correspond- 
ing points on the square tank. They will 
be the same for the round tank. 

Fig. 3 shows the same idea applied 
to a belt drive. To clean up this picture 
erase all construction lines—also all 
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hidden parts of the belts and pulleys. 
A little freehand shading will dress up 
the picture. 

Fig. 4 shows first step in laying out 
a hookup of round tanks. The trick is 
to draw the entire hookup using square- 
end tanks only. Then draw the round 
tanks inside the square tanks. 

Fig. 5 shows how Fig. 4 looks after it 
has been cleaned up by erasing all con- 
struction lines, adding a little shading. 

To avoid trouble keep track of the 
elevation of each connection above the 
floor. Fig. 4 shows how you can indicate 
these elevations (in small circles) on the 
rough sketch. Better check the eleva- 
tion shown in Fig. 4 to see how they 
were figured out. 

This ends the isometric series. 1 hope 
you have found these articles useful in 
your daily work.—-Phil Swain 
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you can SURE.. ins 


Westinghouse 


ONE WEAK L/NK 


in your high-voltage 
motor 


CAN GE COSTLY 


2300-4800 voltage systems pack a punch! It takes 
more than just a starter for safe control of motors 
connected to these systems. 

What's the answer? The three-way co-ordinated 
protection of Westinghouse Combination High- 
Voltage Starters. They combine high interrupting 
capacity with motor and personnel protection— 
in one unit. Contactors and fuses, as well as all 
other components, are designed for each other 
...made to work together... balanced for the 
best results. 

Each link of this three-way protection is of 
equal importance. You get positive fault protec- 
tion with type BAL fuses. Heavy-duty contactors 
—either oil-immersed or air-break type—guard 
the motor. Sectionalized cabinets offer protection 
for personnel. 

Ask your Westinghouse salesman to give you full 
details and a copy of “‘Co-ordinated Protection”, 
booklet B-4673.Or, write directly to Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-27003 
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“It's because I'm crazy like 
Mark Twain,” | answered. 


Engineering 


MarMapuKeE SurFACEBLOW’S office is 
getting to be a hangout for all kinds of 
interesting people. Ever since his far- 
flung friends learned that he went into 
the consulting business, old shipmates 
and buddies keep popping in. 

Yesterday I walked over to his office 
and there was Charley Harrison, chief 
engineer of the Mansfield Leland Hotel 
in Mansfield, Ohio. We learned that 
Charley Harrison has a hobby of col- 
lecting antique steam threshing engines. 
He now has eight of them. Charley was 
showing Marmy and his visitors news- 
paper clippings and photographs. 

“These photos show how I moved my 
latest 20-ton iron horse all the way from 
Fargo, North Dakota,” Charley was say- 
ing. “She’s a 110-hp job and stands 13 
ft wide, 221% ft long and 14 ft high to 
the cab’s top.” 

I squinted—could hardly believe my 
eyes. The threshing machine looked 
more like a young locomotive. 

“Tl bet you never operated one of 
those monsters,” I said to Marmaduke, 
wondering if he had. 

“BILGEWATER ON THRESHING 
ENGINES,” roared Marmy, leaning 
back in his swivel chair and propping 
up his feet on his desk. “I cut my eye- 
teeth on these contraptions. Why, I 
learned more about boilers out in the 
wheat fields than I did in boiler rooms.” 

“How come?” I asked, sitting down 
while the old boy wound himself up. 

“Back in 1907,” bellowed Marma- 
duke, “I signed off an Alaska steamship 
out in Seattle. I had been down below in 
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engine rooms so long the ship’s doctor 
suggested I hit the wide open spaces and 
soak up some sunshine. So I headed for 
North Dakota. Scuttlebutt had it that 
threshing-machine engineers were in de- 
mand as the season was just starting. 

“My first job was out in the middle of 
a 2000-acre farm, miles from nowhere. 
If you think marine engineers are on 
their own out at sea, you haven’t run a 
thresher in the wide open spaces. 

“That threshing engine was a giant. 
She carried 125 psi and stood a good 
12 ft high. The boiler had a straw- 
burning attachment. That was a horse 
on me, but I always said you got to 
operate all kinds of equipment and burn 
all kinds of fuel before you can call 
yourself a steam engineer. 

“Two water boys were assigned to me. 
They each drove a team hauling a tank 
wagon. The tanks were filled from slews. 
In case you swivel chair engineers don’t 
know it, slew water is snow water that 
lays on the ground all summer. It’s 
highly alkali and gets a boiler to prime. 

“The threshing season lasted only a 
couple of weeks, so I wanted to make 
sure that boiler and engine would keep 
running without a hitch. I started to 
give her a close inspection, but the boss 
was needling me to get up steam. Said 
he had a big gang on the payroll. 

“First thing I noticed was that her 
try-cocks had been removed and the 
holes plugged. She had a gage glass but 
did it or the steam gage work? 

“T flushed the old mud out of the 
boiler and filled her by unscrewing the 
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filling plug on the shell near her stack. 
Then I poked a stick down to check 
the water against the glass. The glass 
didn’t read correctly. I found it plugged 
with mud. After taking care of that, I 
inspected her tubes. Some were plugged 
with soot, so I punched all the tubes. 
Then I tried her safety valve to make 
sure it wasn’t stuck. 

“The boss was getting pink around 
the gills. He wanted to know when I'd 
get up steam. Said he never had an en- 
gineer who did so much ‘fussing 
around.’ Then he assigned two rawboned 
youngsters, one to fire and one to oil. 

“We started shoveling in straw. That 
stuff really roars and brings up steam 
in a hurry. But I noticed the gage’s 
needle didn’t move although air and 
steam blew out of the open air cock. 

“T unscrewed her gage and found the 
bourdon tube plugged with mud, prob- 
ably because of constant priming. By 
soaking the tube in water and poking 
in haywire, I soon had her back on the 
boiler. This time she worked and the 
needle jumped to 20 psi when I opened 
the gage cock. By the time steam was 
up, the harvesting gang was raring to go. 

“There were 12 bundle wagons for 
hauling wheat from the fields, three 
spike pitchers and one thresher man. 

“T started the engine. A 9-in. belt ran 
the thresher, 80 ft away. With exhaust 
shooting into the sky, I kept those two 
water boys going to the slews and back 
on the double. 

“That place was a madhouse. I 

(Continued on page 214) 
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Photo is of a condenser-tube scale sample, about eight 
inches long. Solid scale is approximately 4-inch thick, with 
“spires” ranging up to %-inch height. 


IFTEEN years ago, this small island of trouble 
was part of a much larger open-box condenser problem at a refinery. Cooling water, 
running over 200°F. at outlet, contained 30 grains per gallon hardness and 20 parts per 
million iron. Tubes scaled heavily and rapidly without chemical inhibitor. Even with the 
best inhibitor then known, results were as illustrated above: partial inhibiting action 
creating the “spires” or forest-like deposits on tubes. 


Considering this a challenge, Nalco sent a Doctor of Physical Chemistry —an expert water 
technologist — to the refinery. His weeks of work on the spot led to basically different 
treatment with new chemicals which cleaned up the condenser and kept it clean. Further 
Nalco research and development of chemical inhibitors has since enabled cooling systems 
to operate without scale or corrosion with water hardnesses as high as 200 grains per gallon. 


Point is this: neither Nalco nor anyone else had an answer to scaling in that condenser. 
Nalco put the necessary brains to practical use and got results . . . benefiting, in the long 
run, not only that particular refinery, but every user of cooling water. 

Whether your water treatment problem is unique, or stubborn plant-run, you will = prompt, 
decisive action from Nalco in the direction of positive results. Write or telephone today. 


NATIONAL ALUMINATE CORPORATION 
6222 W. 66th Place « Chicago 38, Illinois 
Canadian inquiries should be addressed to 

Alchem Limited, Burlington, Ontario 
THE |, 


SYSTEM... Serving Industry through Practical Applied Science 
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JENKINS PRACTICAL PIPING LAYOUTS 


How to plana 


SINGLE COIL ALL-YEAR 
AIR CONDITIONING SYSTEM 


The year-round Air Conditioning System illustrated 
here is one of the best of the many types available for 
institution, industrial, and domestic installations. It is 
also economical to install and maintain, since only one 
coil is used, with chilled water pumped through in sum- 
mer and hot water in winter. Two coil systems are 
recommended where simultaneous zone heating and 
cooling is required. 


In this system, the water in a closed continuous cir- 
cuit is pumped through either the chiller or the heater 
and then to the air handling units. Either a pressure 
expansion tank like the one illustrated, or an open 
tank located at the highest point in the system should 
be incorporated into the system to provide for changes 
in water volume as the temperature of the water within 
the circuit changes. This prevents the buildup of un- 
necessarily high water pressure and minimizes loss of 
water through the relief valves. When the more pref- 
erable closed expansion tank is installed, the expansion 
or contraction of an air cushion decreases pressure 
changes due to water volume fluctuation. 


All air supplied to the conditioned spaces is filtered 
to remove dust, pollen, or other particles. Also, a posi- 
tive means is provided to introduce fresh air which is 
properly mixed with the returned air before re-use. 
This mixture passes over the heat transfer coil which is 
located in the air handling unit. 


A thermostat, located in the return air duct, regu- 
lates the position of the three-way modulating valve on 
the individual coil which maintains the desired tem- 


SEND FOR THIS FOLDER It illustrates 
and describes the Jenkins Fig. 106-A Valve 
series, which provides valve combinations for 
90% of industrial piping with four bodies 
and a handful of parts, and tells why Fig. 
106-A is industry's favorite for long range 
economy. Fill out and mail the coupon today. 


@ 


JENKINS BROS., 100 Park Ave. 
New York 17,N. Y. 


Please send folder on Fig. 106-A 
Name 

Company 

Address 


perature in the conditioned space. Since the total flow 
to each unit is constant, any change at one unit does 
not affect the flow at other units. The three-way valve 
meters the necessary amount of water to the coil, and 
at the same time bypasses the balance of the constant 
flow around the coil. 


The Jenkins Fig. 106-A Bronze Globe Valves, rec- 
ommended for various control points in this system, 
are the Renewable Composition Dise type. They are 
designed to provide continuous vapor-tight closure, and 
can be restored to new-like operating condition by sim- 
ply slipping on a holder containing a new composi- 
tion dise. 


Consultation with accredited piping engineers and 
contractors is recommended when planning any major 
piping installation. 


To save time, to simplify planning, to get all the 
advantages of Jenkins specialized valve engineering 
experience, select all the valves you need from the 
complete Jenkins line. It’s your best assurance of low- 
est cost in the long run. Jenkins Bros., 100 Park Ave., 
New York 17. Jenkins Bros., Ltd., Montreal. Sold 
through leading Industrial Distributors everywhere. 


Fig. 106-A 
Renewable 
Composition Disc 
BRONZE 
GLOBE VALVE 
150 Ibs. Steam 
300 Ibs. O.W.G. 
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DEFENSE DIGEST 


Ten million 


Bituminous 


Copper gained only slightly — both in respect to production and stocks of refined metal 


Controlled materials for repairs of damage caused by fire, flood, storm, etc., may be 


Priorities can now be used to obtain materials needed for installation of equipment in 


Steel demand may be met during 1952, at least in many product lines, say industry ex- 


Defense spending will double the annual rate of 1951 by midyear. In other words, this 


kw of new capacity is scheduled for 1952, against a probable increase of 
about 9.5 million kw in requirements. If this expansion can be put through in the 
face of shortages and restrictions, we’ll pick up some reserve margin after two 
years of losing ground. Total planned increase for 1952 through 1954 is 30 million 
kw. 

If this job is done by the end of 1954 — and there are serious doubts that it 
can be — total capacity will exceed 107 million kw. This is more than twice capa- 
city available at end of World War Il. 


held by producers. The industry looks to improvement in the supply situation by 
late 1952. 


obtained by utilities under an amendment to Order M-50, which allows exceeding 
minor-requirements quotas under certain conditions. Amended order also includes 
other changes, mostly of a detail nature. 


coal production went up to 535 million tons in 1951, from 512 million in 1950 
and 437 million in 1949. Coal’s two biggest customers — the steel and electric- 
power industries — each took more than 100 million tons, Major expansion in both 
fields should push 1952 needs much higher, but coal production capacity is more 
than ample. 

As a matter of fact, John L.Lewis recently proposed a ‘‘nonprofit”’ shipping 
company to carry coal to Europe cheaply. While nothing much is likely to come 
of the scheme, it reflects his awareness of (1) the way his bargaining position is 
weakened by the relatively large current stockpiles, and (2) the fact that some 
miners are still on a short work week. 


existing buildings. This is provided by an amendment to CMP Regulation 5, the 
basic order for MRO (maintenance, repair and operation) supplies and minor capi- 
tal additions. Amendment also brings other provisions up to date. 


ecutives. But more than anything else, this hinges on scrap supply. Unless more 
scrap comes in, and stocks can be built up, new steel-making capacity slated for 
operation this year can’t be used 100%. 


is the year when munitions production really starts going to town. With defense 
beginning to take a big slice out of the national pie it seems sure that the civilian 
share must shrink and that the manpower squeeze, now largely on specialists and 
skilled workers, will grow and spread. 

But election-year politics favors a fatter civilian slice. So you’ll find some 
predicting an easing of the pace after midyear if (1) expansion in metals eases 
supplies (2) defense buildup seems well on the way, and (3) war with Russia looks 
no closer. 


Engineering and construction firmsS seeking help in getting equipment needed to 


fill defense contracts should contact National Production Authority’s Facilities and 
Construction Bureau, recently appointed claimant agency for such organizations. 
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ESIGN FOR EXPANSION 


The unit system of construction for steam power plants is the most economical 
when possible future expansion is contemplated. The first three 100,000 kw units 
with three 7,500 kw condensing house units of Pacific Gas and Electric Company’s 
new Steam Station at Moss Landing, California, were completed in 1950. An extension 
including two additional units, embodying still greater refinements for operating 
efficiency, was authorized almost immediately. These units will be placed in service 
late in 1952 and will increase the nominal capacity of the station to 522,500 kw. 

The entire plant was designed and is being constructed by Stone & 
Webster Engineering Corporation in collaboration with the Pacific Gas 
and Electric Company’s Engineering and Purchasing Departments. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
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New 


FOR ELECTRICAL PRECIPITATORS 


ELIMINATES RAPPING PUFFS 


OLD METHOD 


Rapping Intensity 


1 HR. 2 HR. 3 HR. 4 HR. 


— 


Old Method of Rapping Resulting in Rapping Puff NEW METHOD 


Here are two simple diagrams that clearl . * 
demonstrate the yoda of the io Rapping Intensity 

method of rapping developed by Research 

Corporation. The first shows the old way 

in which dust is shaken loose from elec- 

trodes at periodic intervals, causing inter- ~ — 

mittent puffs or clouding. 1 HR. 2 HR. 3 HR. 4 HR. 


New Method of Continuous Rapping Eliminating Rapping Puffs 
Rapping Intensity 


This second diagram illustrates the new scientific method RESEARCH CORPORATION INSTALLATIONS 
of cleaning electrodes. It involves continuous or sequential 
rapping, every minute or less, at a controlled vibrational 
intensity. This converts precipitation from a batch opera- 
tion to a continuous and uniform process. 


55 CARBON BLACK PLANTS 
208 METALLURGICAL INSTALLATIONS 
215 Acip PLANTS e 34 PAPER MILLS 
293 DETARRING INSTALLATIONS 
251 Power STATIONS 
86 STEEL PLANTS e 114 O1t REFINERIES 
AND MISCELLANEOUS INSTALLATIONS 


This is another major contribution by Research Corpora- 
tion to the field of electrical precipitation. Constant 
research and development work for the past 39 years has 
resulted in many other improvements over the first 
Cottrell Precipitator. These advances plus the unequaled 
experience gained through over 1000 installations, listed 


at right, assure you of a profitable solution to your Want te know more about the 

specific problem. new Rapping System? Bulletin FA 
a P contains additional data. 
Send for your copy. 


RESEARCH CORPORATION 


405 Lexington Avenue, New York 17,N. Y. 
122 South Michigan Avenue, Chicago 8, Illinois 
Bound Brook, New Jersey 
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NKLON ... Made of TEFLON 


BALTIMORE, MD. MILWAUKEE, WIS. 
BOSTON, MASS. MONTREAL, CANADA 
BUFFALO, NEW ORLEANS, LA. 
CINCINNATI, OHIO NEW YORK, W. Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 
DETROIT, MICH. SEATTLE, WASH. 
HOUSTON, TEX. SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. 
LOS ANGELES, CAL. TOLEDO, O10 
WILMINGTON, CAL. 


Anklon is a superior plastic packing, fabri- 
cated by The Anchor Packing Company 
from Du Pont's Teflon and formed into 
sheets, rods, angular rings and blocks. 

Because of the inert physical qualities 
of Anklon, packings, gaskets and machined 
parts made of this product are ideal for 
use against acids, solvents and alkalies 
and also have many desirable charac- 
teristics for application in the electrical, 


food processing and many other fields. 

llustrated are Anklon machined packing 
sets ideal for use on slow moving rotary 
and reciprocating equipment and excellent 
for all types of valve stems. Anklon seals 
with low gland pressure. Flat adaptors are 
furnished when necessary. Where small 
valve stems are unable to utilize wedge 
or angular ring sets, solid unit rings are 
supplied. For full information, write today. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 


Rotating and Reciprocating Shafts | 
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POWER SHOW: Dr. Otto Holden, assistant general manager, 
engineering, Hydro Electric Power Commission of Ontario, cuts 
the ribbon opening Canada’s Power Show while gen secy W G 
Childs (left) and president Charles E Baker (center) look on 


POWER NEWS 
TECHNICAL 
PLANT EQUIPMENT NEWS__ 
NEW FREE BULLETINS 


AFFILIATED SOCIETIES LUNCHEON: F S G Williams, Taylor 
Forge & Pipe Works (center) talks with Prof E A Allcut, Univer- 
sity of Toronto (left) and Emmett Briceland, vice president, In- 
stitute of Power Engineers. 


Williams spoke at the luncheon 


Biccer anp than ever before 
summarizes the eleventh Annual Gen- 
eral Meeting of the Institute of Power 
Engineers. For 4 days, Nov 26 to 29, 
the Hotel Royal York was host to the 
meeting and Canada’s Power Show that 
over 4000 attended. Activities continued 
from morning to late evening. These 
included 8 technical sessions, 3 lunch- 
eon meetings and 3 banquets. 

The Power Show, opened by Institute 
Dominion President Charles E Baker, 
was the largest ever held in Canada. 
It had over 50 exhibits representing 
more than 150 manufacturers, and dis- 
played a wide range of power plant 
equipment. Included were several de- 
signs of boilers, oil burners, smoke-den- 
sity indicators and recorders, automatic 
combustion controls, indicating and re- 
cording meters, pumps, feedwater-heat- 
ing, treating and associated equipment, 
valves, traps, refractories, and heat in- 
sulation, motors and their controls. 

Among the larger pieces exhibited 
were a 300-hp diesel engine; a cross 
section through the drum of one of Can- 
ada’s largest high-pressure, high-tem- 
perature boilers installed in the Toronto 
and Windsor plants of the Hydro Elec- 
tric Power Commission of Ontario; a 
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direct hydraulic drive for traveling- 
grate and spreader stokers; several de- 
signs of stokers, coal pulverizers, flyash 
and cinder eliminators. 

Wired Television. One of the most 
interesting exhibits was the Utiliscope 
or wired television. A camera was in- 
stalled on a pulverized coal-fired fur- 
nace of a boiler in the railway-station 
heating plant. The camera was wired 
by coaxial cable to a viewer 2000 ft 
away in an exhibit at the Power Show. 
All during the Show operation of the 
furnace was on display. 

This equipment was featured in a 
paper by G H Wilson, electronics div, 
Diamond Power Specialty Corp, at the 
Wednesday evening technical session. 
Wilson pointed out the simplicity of 
wired television—to get a picture from 
studio camera to home receiver re- 
quires 750 to 1000 tubes and many tech- 
nicians to keep the equipment operating 
properly. Wired television has total of 
only 17 tubes and operates continuously 
without attention. Viewer has a cold 
cathode tube dissector with a guaranteed 
life of 9000 hr compared to 250 to 500 


For Coming Events 
turn to page 208 


READER SERVICE SECTION 


hr for home television. Already nearly 
100 installations in power plants give 
operators a control-board view of fur- 
nace operation, water level, and smoke- 
stack discharge. Outside the power 
plant, wired television is serving im- 
portant applications in steel and other 
industries. 

Hydro Power. At the opening tech- 
nical session, Dr Otto Holden, asst gen 
mgr of Ontario’s Hydro Electric Power 
Commission speaking for Robert H 
Sanders, chairman of the commission, 
summarized the power situation in On- 
tario as it is today. He said that when 
the commission started delivering power 
in 1910 its system had a peak load of 
8043 hp, where this year it will be over 
4,000,000 hp. Since 1945 the commis- 
sion has installed 1,319,200 hp and by 
1956 nearly 3,000,000 hp will have been 
added. The load in Southern Ontario 
is increasing at a rate of 15% or nearly 
500,000 hp per year. This rapid increase 
in load has made it necessary to build 
two large steam plants, one in Toronto 
and one in Windsor, and is the reason 
why the commission is so vitally con- 
cerned in the St. Lawrence development 
of hydroelectric power. 

(Continued on page 206) 
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Sarco type TR-30 regula- 
tor with needle valve sup- 
plies just the right amount 
of steam to the oil pre- 
heater to maintain correct 
oil temperature at the 


IN ANY POWER HOUSE 


In the industrial steam plant of moderate size, elaborate 
instrumentation usually is out of reach. However, there 
are two very common applications for which tempera- 
ture control really is indispensable; namely, fuel oil 
preheating, and hot water service. Sarco can do the 
job with inexpensive 


Self-Operated Temperature Regulators 


which will pay for themselves in a few months 
‘ — often a few weeks. 


Thousands of installations, as the examples 
shown, in every part of the country, testify 
to Sarco dependability. You set 


peratures are always right. 


them and forget them. Temper- 


Catalog No. 605 lists 12 different 
styles for heating, cooling and air 
conditioning; temperatures 
0-300°F; valve sizes %” to 8”. 
Write for your free copy today. 


| 


Sarco type 24-30 Temper- 
ature Regulater is pilet- 
operated and single 
seated for tight shut off 
when no water is drawn. 
The thermostat in the 
water discharge from the 
heater responds instantly 
to load changes and holds 
the water temperature 
constant — Never too het 
or too cold. 


SARCO COMPANY, INC., EMPIRE STATE BUILDING, NEW YORK 1, N. Y. 
Factory at Bethlehem, Pa. + Represented in Principal Cities + Sarco Canada, Ltd., 496 Church Street, Toronto 5, Ontario 
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17 Digests for you on: 
CYCLONE BURNER 
GAS TURBINE 
STEAM STATION DESIGN 
WATER TREATMENT 


TECHNICAL BRIEFS 


Latest engineering developments for busy power men 
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Fly ash collector 
95.56% eff 


24,3/6 Fly ash collector 
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/6 lb shrinkage 
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4,200,000 /b steam 
per hr 
162,100 /b coal per hr 


4,200,000 /b steam 
per hr 
162,000 /b coal per hr 


PULVERIZED 


COAL FIRING SLAG CYCLONE FIRING 


15% ash in cool 


Early predictions based on the first cyclone burner to go 
into service back in 1946 indicated a distinct reduction in 


Cyclone Burner 


Station Design with Cyclone - Fired 
Steam Generators. By H C Schroeder 
and R J Strasser, Sargent & Lundy Co. 

At the December 1946 ASME meet- 
ing, A E Grunert, L Skog and L S 
Wilkinson outlined the early develop- 
ment and operating experience with a 
cyclone-fired steam generator. They 
listed the aims, advantages and savings 
hoped for with this new firing method. 

The present paper brings design ex- 
periences up to date and, combined with 
a comparison paper Operating Experi- 
ences with Cyclone-Fired Steam Gen- 
erators, by V L Stone and I L Wade, 
gives a very frank discussion of the 
cyclone burner. 

Many of the highly specialized en- 
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TOP FURNACE 


/5% ashincoal 


gineering features required are brought 
out by illustration and table. For ex- 
ample, Fig 1 above shows why a pul- 
verized coal plant needs a larger dust 
collector than a cyclone unit for the 
same size furnace. The authors also in- 
dicate savings in reduced building re- 
quirements. 

Further they discuss some of the 
problems this design has produced and 
the hopes for their solution. ASME 
paper. No. 51-A-118. 


Operating Experiences with Cyclone- 
Fired Steam Generators. By Stone, 
Commonwealth Edison Co and I L 
Wade, Public Service Co of Northern 
Illinois. 

Along with the paper above the au- 
thors have presented as frank a report 
on a new coal-firing method as anyone 
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the quantity of flyash leaving the furnace. Iilustration, above, 
based on 5 years’ experience, with 33 units, bears out the claim 


could want. The avowed purpose was to 
examine the hoped-for advantages ex- 
pressed in 1946 in the light of some 5 
years’ experience and 33 operating 
units. The report is required reading in 
fuel engineering. 

When later cyclone units went into 
operation, plant personnel knew that 
the multiple-burner design was more 
complicated and expected a need for 
greater operating skills. Higher steam 
temperatures and a bin system for fir- 
ing further complicated operation. 

The authors divide the problems into 
8 major headings—control, operating 
procedures and characteristics, experi- 
ence with various fuels, maintenance, 
dust emission, evaporation efficiency, 
boiler cleanliness, operating difficulties. 

Some of the major conclusions are: 
(1) flyash leaving the furnace is defi- 
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Mr. Insulation says: 


“We haven’t found a 
substitute yet for the 


right materials, properly 


applied, to make an 
insulation investment 
pay off” 


To be successful an insulation job must be prop- 
erly engineered. In addition, it must have these 
two important ingredients: 


1... THE RIGHT MATERIALS: service con- 
ditions vary greatly in industrial applications. 
That's why no one insulation can serve as a jack- 
of-all-trades on all jobs. For this reason, Johns- 
Manville uses asbestos and many other selected 
raw materials to produce the most complete line 
of insulations available. These insulations serve 
applications ranging between the extreme tem- 


Johns-Manville 


FEBRUARY 1952 


peratures of 400F below zero to 3000F above. 


2... THE RIGHT APPLICATION: Here again 
Johns-Manville’s long experience in the field of 
insulation can be of value to you. Insulation engi- 
neering advice plus the services of insulation 
contractors trained in Johns-Manville methods of 
correct application are at your call. 


If you are planning an insulation job why not 


put your problem up to insulation JM 


headquarters? Write Johns-Manville, 
Box 290, New York i6, N. Y. 
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More TECHNICAL BRIEFS 


nitely reduced (2) maintenance of 
burner and coal preparation equipment 
is very low (3) relatively large coal 
size permits economical use of a bin fir- 
ing system, greatly simplifying opera- 
tions (4) boiler efficiency holds up to 
design expectations (5) cyclone fur- 
naces work well on natural gas or oil 
(6) power costs for coal preparation go 
down but forced-draft fan power costs 
rise more than enough to offset coal- 
crusher savings (7) cyclone furnaces do 
not decrease fouling of heat absorbing 
surfaces when burning Central Illinois 
coal. 

These authors also express confidence 
that the problems of cyclone-firing can 
and will be solved. ASME paper. No. 
51-A-119. 


Gas Turbine 


Operating Experiences with Stationary 
Gas Turbines. By Paul R Sidler, Brown 
Boveri Corp. 

A review of experiences built up in 
operating 13 gas turbine units around 
the world. Most of the difficulties can 
be charged off to growing pains. Once 
the causes are clearly established the 
author feels proper remedies will be 
adopted and the troubles will never 
show up again. 

Difficulties are those from items like: 
(1) damaged refractory liners in com- 
bustion chambers (eliminated by using 
all metal liners) (2) soot fires in re- 
cuperators (controlled by making soot 
blowers a standard installation item) 
(3) corrosion in intercoolers along with 
hard deposits on axial compressor blad- 
ings (eliminated by design changes in 
the intercoolers) . 

Primary cause for the third difficulty 
was exhaust gas entering the air ducts; 
careful plant layout considering pre- 
vailing wind direction plus filters at the 
air inlet ducts will solve this problem 
successfully in most instances. 

Breakage of axial compressor blades, 
a fourth difficulty, came from self-in- 
duced vibrations removed forever by 
damping wires. The last major diffi- 
culty, cracks in turbine rotors and 
blades, was solved by basic design 
changes. 

Problems arising from ash in heavy 
fuel oils are a separate class, the au- 
thor says. He suggests building gas 


turbines with maximum operating tem- 
perature 1100-1200 F to avoid this dif- 
ficulty. Exact fuel oil compositions giv- 
ing the least troubles are tallied. ASME 
paper. No. 51-A-104. 


Begins on page 154 


Review of Optimum Design of Gas 
Turbine Regenerators. By D) Aronson, 
Greensburg, Pa. 

Summarizes design relationships as 
a means of simplifying design and se- 
lection of most suitable regenerator 
for a particular gas turbine applica- 
tion. Criteria are presented for shape, 
volume, weight or surface area; which- 
ever is the principal limitation. Fur- 
ther, the distinctive features of bare 
tube design and extended surface are 
outlined. 

Several equations let you approxi- 
mate relationships for heat transfer 
arrangements differing from the ones 
covered by the author. ASME paper. 
No. 51-A-107. 


Design Features of a 5000-HP Gas 
Turbine. By B O Buckland, and D C 
Berkey, General Electric Co. 

A 5000-hp, l-compressor, 2-turbine 
gas turbine power plant is described; 
its features discussed; its expected 
capability and economy given. 

The plant, designed to have a max- 
imum of flexibility in its application, 
is intermediate in efficiency and com- 
plication between a simple 1-compres- 
sor, l-turbine nonregenerative power 
plant and a 2-compressor, 2-turbine in- 
tercooled and regenerative power plant 
designed by the author’s company. 

Axial flow compressor has 14 stages 
and operates at a pressure ratio of 5.5. 
Turbine has 2 stages. The second stage 
produces the useful work and has a 
nozzle arranged so that its effective flow 
area can be varied during operation. 
The 6 combustion chambers are ex- 
pected to operate at 800 F preheat and 
at 650 F rise. The cylindrically shaped 
regenerator when used mounts on end 
and outdoors. Lube oil system is sim- 
ilar to that used for steam turbines. 
Plant can be supplied with either a 
motor-driven or a turbine-driven crank- 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts comes 
from the following source unless 
otherwise stated. Order complete 
paper from source not Power. 

American Society of Mechani- 
cal Engineers, annual meeting, 
Haddon Hall, Atlantic City, N. J. 
Nov 26-29, 1951. Identified by 
initials ASME and obtainable 
through ASME, 29 W 39th St, 
Vew York 18, N. Y. 


READER SERVICE SECTION 


ing assembly. The means for starting 
and stopping the plant and for con- 
trolling turbine speeds and tempera- 
tures during operation are described. 
Weights, outline dimensions and water 
requirements for installation are given. 
ASME paper. No 51-A-113. 


Calculation of Reheat Factors for Tur- 
bines and Compressors. By Joseph 
Kaye and K R Wadleigh, Massachusetts 
Institute of Technology. 

A simple method for rapid, yet ac- 
curate calculations of reheat factors for 
adiabatic turbines and compressors with 
an infinite number of stages. Method is 
limited to fluids obeying the equation 
py = RT and having specific heat a 
function of temperature only. 

The method is based upon the con- 
cept of (1) step efficiency—the eff- 
ciency of an infinitesimal stage based 
on reversible adiabatic work (2) the 
concept of the relative pressure func- 
tion. This method produces charts of 
reheat factors for turbines and com- 
pressors employing any of several gases. 

The authors give a theoretical justi- 
fication for empirical rules of thumb 
formerly applied to predict reheat fac- 
tors for turbines and compressors with 
a finite number of stages. ASME paper. 
No. 51-A-2. 


Design and Performance of an Ex- 
tended Surface Gas Turbine Regenera- 
tor. By Sven Holm and Ray Lyerly, 
Air Preheater Corp. 

Describes a new type of extended 
surface heat exchanger developed for 
a gas turbine plant for a natural gas 
pipeline pumping station. This regen- 
erator features compactness and low 
weight. Particular unit described is not 
as compact and light as could be made, 
because primary consideration was 
given to material strength and service 
life. This involved relatively heavy sec- 
tions for both primary and extended 
surfaces. Smaller scale component 
parts would give higher heat transfer 
coefficients and increase the heating 
surface per unit volume by as much as 
3 to 1. ASME paper. No. 51-A-106. 


Gas Turbine’s Contribution to Gas 
Pipeline Pumping. By T J Putz, West- 
inghouse Electric Corp. 

Development of long, large gas trans- 
mission pipelines to carry natural gas 
from field to market have made this fuel 
an important factor in supplying U. S. 
energy requirements. Present length 

(Continued on page 192) 
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A. tiny production improvement looks 
big when it can be multiplied by acres 
of machines. But even without that—in an 
average size screw machine products shop 
like Borneman & Peterson’s at Flint, Michi- 
gan—the improvement effected with Cities 
Service cutting oil registered impressively. 

“We were getting fair results,” write Borne- 
man & Peterson, “before ever talking it over 
with a Cities Service Lubrication Engineer.” 

But they did talk it over, and then tried 
out his recommendation on a regular job of 
cutting 12” x 1” slots in tough tool steel. At 
once, the use of Cities Service Chillo cutting 
oil notably improved product quality. 


So...“We then tried using Chillo 10 on 
our threading machines, and found that not 
only do we get a better thread, but we have 
increased chaser life approximately 25%.” 

From there on, still more uses have kept 
turning up in this shop for Cities Service 
cutting oil, simply because it distinctly pays 
off...as it always does when a Cities Service 
Lubrication Engineer offers pinpointed lu- 
bricating recommendations. He draws on the 
c-o-m-p-l-e-t-e Cities Service industrial line, 
and on deep, wide experience. You can draw 
on him by writing CITIES SERVICE OIL 
Company, Dept. B22, Sixty Wall Tower, 
New York City 5. 


CITIES @) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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CO. RECORDER FEATURES 5 SECOND RESPONSE 


P242 + Condu-Therm recorder was de- 
signed to meet the high standards of speed 
and accuracy of large industrial power 
plants and central stations. Instrument 
utilizes three established ideas: 

1. The use of CO. measurement as a 
guide to combustion efficiency. This prin- 
ciple, that each gas has a distinct ability 
to conduct heat, has been used in thou- 
sands of boiler plants and industrial fur- 
naces, particularly where a single fuel such 
as natural gas, oil, bituminous or anthracite 
coal is burned. 

2. The thermal conductivity principle of 


gas analysis. This has been accepted exten- 
sively in the process industries, because of 
its fast response to changes in gas com- 
position, its freedom from chemicals, and 
its proven reliability. 

3. Electronic type operation. This frees 
the instrument of the step action and deli- 
cate construction commonly found in gal- 
vanometer-operated instruments. It also 
adds greater speed, power and magnifica- 
tion, while assuring high accuracy and 
permanency of calibration. 

Operation. Gas to be analyzed flows 
through passage from which portion dif- 


fuses through saturator. Here it is sat- 
urated to a constant water vapor dilution 
at 130 F and flows into measuring cell. 
There it cools heated resistor in propor- 
tion to its thermal conductivity. Heat re- 
moved from the resistor changes its elec- 
trical resistance. 

Similarly saturated, air diffuses from air 
chamber into comparison cell. It, too, con- 
ducts heat away from heated resistor pro- 
portional to its thermal conductivity, thus 
changing electrical resistance. This is used 
as a constant reference. 

Change in resistance of comparison cell 
resistor is compared with change in re- 
sistance of measuring cell resistor in bridge 
circuit of analyzer. Bridge circuit is con- 
nected into network of recorder where re- 
sultant resistance measurement is ampli- 
fied, indicated and recorded. 

Features. Because of (1) rapid change 
of sample gas in the gas passage system, 
(2) small volume of gas in the analyzing 
cell, (3) continuous connection (through 
the amplifier) Condu-Therm CO. recorder 
gets a 5 sec response between the analyzer 
and the recording pen motor. 

Not a laboratory instrument, the Condu- 
Therm is constructed for boiler plant use. 
It features (1) linkage of 4% x %-in. bar 
(2) multiple pen bearing of telescoping 
stainless steel tubes (3) Oilite bearings 
which do not require lubrication (4) a 
chart plate of %-in. permanent mold cast- 
ing (5) unit construction for easy replace- 
ment of each main element. 

Full information in Bulletin 51-1008. 


The Hays Corp, Michigan City, Ind. 


SLIP-TYPE EXPANSION JOINT P218 
These internally-guided slip-type expan- 
sion joints are made with both single and 
double 150- and 300-lb steel in 
sizes from 3 to 20 in. Bases optional in 
single standard in double joints. 
Ends beveled for welding and service con- 
nections can be supplied in all sizes and 
types. Standard slips have 4 in. 
but 8 and 12 can be furnished. 
The Royalton Co, Inc, Gasport, N. Y. 


joints in 


traverse 


For more data on these items, 
p 167. Identify 


use post cards, 
request with P and number. 


MECHANICALLY CONTROLLED 
VARIABLE SPEED DRIVE P225 

Mechanical automatic control on Reeves 
Series 1000 fractional hp Vari-Speed Mo- 
todrives. Formerly only handwheel and 
electric remote controls were offered in this 
series. These units are manufactured in 
%4, 1/3, % and ™% hp sizes, with speed 
variations as high as 10 to 1. 


Reeves Pulley Co, Columbus, Ind. 


READER SERVICE SECTION 


| 
CANTILEVER LOAD CELL P227 


This instrument changes a mechanical 
force into a proportionate electrical signal 
that is transmitted to an indicator or re- 
corder for evaluation. Load cell operates on 
the simple cantilever beam principle. One 
end of the beam is fixed and force to be 
measured is applied to the free end of lever. 

Beam motion moves armature in linear 
transducer and an electrical signal is gen- 
erated. Successfully applied to testing ma- 
chine applications, the beams have a max- 
imum stress of less than 30,000 psi. Up to 
four cells may be connected mechanically 
to a single platform, for scale applications 
with cells electrically connected together in 

(Continued on page 160) 
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You spend less for it 
by using Dependable Quality 


CRANE VALVES 
Lhat’s why 


more Crane Valves 


are used 
than any other make 


8 Steel valves that stay on the job 


You can practically forget valve 
maintenance worries with Cran> 
Cast Steel Wedge Gates. They’re 
unusually rugged... amply reir- 
forced at all stress points. Disc is 
precision-guided to reduce seating 
surface wear. Straight-through 
ports give smooth flow, with mini- 
mum turbulence and erosion. 
Stuffing box depth and design 
assure tight stem seal...long pack- 
ing life. Valves available in trim 
materials for steam, water, gas, oil, 
and oil vapor services. 
Ask your Crane Representative about 
the better quality and greater depend- 
ability of Crane valves— your assurance 


‘of on-the-job performance that spells 


4 lower final cost. 
Crane 150-Pound Steel Gate Valve 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 


Branches and Wholesalers Serving 
All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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More EQUIPMENT NEWS 


series so that forces are added electrically. 
Many unusual industrial weighing appli- 
cations, such as elimination of complicated 
mechanical supports for hoppers, vats, etc, 
are possible. Unit available in standard 
ranges from 5 to 500 lbs. 
Automatic Temperature Control Co, 
Inc, 5200 Pulaski Ave, Philadelphia 
44, Pa. 


REFLECTOR LAMP P226 
Two 500-w type R-40 reflector lamps, one 
a flood beam the other a spot, are made of 
heat-resistant glass. Faces are 5-in. in di- 
ameter; lamps have mogul screw bases. 
Lamps were designed to simplify mainte- 
nance and provide a high light output for 
applications in outdoor industrial areas. 
The new lamps are higher wattage compan- 
ions of the 300-w R-40 reflector lamps. 
Lamp News Bureau, General Electric 
Co, Nela Park, Cleveland 12, Ohio 


ELECTRONIC TIMER P240 

Time integyal is continuously adjustable 
and accuracy is unaffected by supply volt- 
age fluctuations. Cycle is initiated by a 
contact closure and SPDT relay is operated 
at end of the timed interval. From .05 to 
20 sec intervals can be furnished. SPDT 
relay contacts are rated at 115 v, 5 amp, 
non-inductive. 

Model 701 electronic timer operates on 
105-130 v, 50-60 cycles. Device recycles 
instantaneously. Unit is 6 in. long, 3 in. 
wide, 6 in. high, and can easily be panel 
or surface mounted. 

Timetrol Co, P O Box 193, Rockford, 
Il. 


STEAM TURBINE P210 

Type H steam turbine features double 
extended shaft coming through governor, 
fast-acting hand speed-changing device, 
spark-proof emergency trip, and convenient 
vertical hand-valve position. Unit has easily 
removed governor valve seat and steam 


For more 


these items, use post cards, 
p 167. 


dota on 
Identify request with P and number. 


MOVING-COIL RESISTANCE THERMOMETERS HANDLE -100 TO 


P 211 + New line of resistance ther- 
mometers provide accurate indication and 
control of temperatures from -100 to 
+300 F. 

Instruments apply in a wide variety of 
industrial processes. Available in three 
basic types for flush or surface mounting: 
HP-11_ resistance-thermometer indicator; 
HP-13 two-position controller or protector; 
and the HP-14 three-position controller. 


Begins on page 158 


+300F 


All thermometers use the same basic 
mechanism, a crossed-coil moving element 
and a high-strength 3%4-lb alnico V magnet, 
designed for hard use and reliable opera- 
tion. Entire mechanism is enclosed in 
dust-tight, moisture-resistant case-and-cover 
assembly that permits service in moist or 
contaminated atmospheres. 

General Electric Co, 1 River Road, 
Schenectady 5, N. Y. 


strainer, large capacity bearing oil reser- 
voirs (approximately 6 qt capacity) with 
large fin-tube oil coolers and magnetic 
drain plugs. Centerline support and heavy 
shaft construction provide smooth opera- 
tion and long life. 

Murray Iron Wks, 1106 Washington 
St, Burlington, Iowa 


TUBE BENDER P221 
This tube bender is hand-operated and 
makes offsets and bends up to 180 deg in 
%, 1% and 5 in. OD K and L copper 
tubing, brass, Bundy weld, steel and other 
light-gage tubing. Model 1200 has no loose 
parts, combines all three sizes in the one 
tool. Bender is handy for refrigeration, ra- 
diant-heating and other bending jobs. 


Tal Bender, Inc, Milwaukee 2, Wis. 


READER SERVICE SECTION 


P228 

Atcotran Transmitter measures vacuum 
pressures with reference to an absolute 
pressure. An electro-mechanical instrument, 
it consists of two opposing bellows con- 
nected to a cantilever beam spring and a 


PRESSURE TRANSMITTER 


differential transformer. Transformer re- 
quires as little as 1/100 gram for displace- 
ment of its armature to provide an ac autput 
signal linear within 1/10 of 1%. One bel- 
lows is connected to the system to be meas- 
ured while the other is the absolute pres- 
sure reference. 

When negative pressure is applied to the 
bellows, pressure is exerted on the canti- 
lever beam which actuates the differential 
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Swartwout RDC controls within +1 psi and +3°F 
even with widely fluctuating load swings 


Chart shows how Swartwout RDC*— Reducing, Desuperheat- 
& ing and Control System—handles low-pressure turbine load 
of 65,000 to 165,000 Ibs. steam per hour in Des Moines Power 
Station No. 2 of the lowa Power and Light Company. It reduces 
from 1290 to 365 psi and desuperheats from 925° to 715°F. 
When main reducing valve closes, extremely light loads can 
be handled by pressure reducing valve supplying atomizing 
steam. Operation of the system is stable regardless of load change 
or time lag. Because of the exceptional control obtained by this 
large station, the Iowa Power and Light Company later pur- 
chased an additional small Swartwout RDC unit to supply 
steam to house turbines. 


Swartwout 


POWER PLANT EQUIPMENT 


y] Swartwout V-2 Regulating Valve has 
smooth, nozzle-shaped passages which 
guide expansion of high-pressure steam 
to reduced pressure zone without high- 
velocity impingement or other destructive 
forces common to conventional valves. 
Undue noise, turbulence and vibration are 
eliminated; longer valve life results. 


3 Swartwout Steam Atomizing Desuper- 
heater, constructed of stainless steel, 
has accurately machined passages that 
give narrow-angle dispersion of cooling 
water outside of steam atomizing head. 
There is no impingement of steam or 
water against walls of unit, no erosion 
of parts, no need for pipe liners. : 


Swartwout T-2 Control, with metallic 

temperature element in steam pipe, 
gives rapid and precise control regardless 
of magnitude of load or time lag. There are 
no flapper valves, relays or other delicate 
elements. Only two simple adjustments 
are involved; one for temperature, one 
for response. 


SEND FOR BULLETINS $-21-E, $-22-C, $-198 © THE SWARTWOUT COMPANY, 18511 EUCLID AVENUE, CLEVELAND 12, OHIO 
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transformer armature. As the pressure 
varies the armature position varies and a 
signal is generated that is directly propor- 
tional to the spring deflection and the abso- 
lute pressure on the bellows assembly. 
Available in 5 standard ranges between 
0-50 millimeters of mercury and 0-30 in. of 
mercury. 

Automatic Temperature Control Co, 
Inc, 5200 Pulaski Ave, Philadlephia 
44, Pa. 


WIRE ROPE LUBRICANT P243 
Because of its unusual penetration and 
adhesion properties, Texaco Crater A per- 
mits application to wet wire rope. This 
new formulation achieves greatly improved 
wettability while retaining all the desirable 
characteristics of previous Texaco Crater A. 
Field tests on cables in use on dredges 
and cranes indicate that the compound is 
especially valuable for use in severe weather 
conditions. Also where the wire rope is wet 
when the lubricant is applied, or where 
cable is subjected to abnormal water con- 
ditions in use. It is a thin liquid product 
which is applied without heating. 
The Texas Co, 135 E 42nd St, New 
York, N. Y. 


WELDING COUPLING P216 

Tube-Turn SF scale-free welding cou- 
pling eliminates damaging welding scale 
from piping systems. It consists of two 
forged halves with hub ends ready for 
welding to pipe or fittings of corresponding 
sizes. When coupling halves are brought 
together tongue of one slips into groove of 
the other. Circumferential cavity beneath 
beveled welding area prevents burn-through 
or formation of icicles in interior. Cavity 
also insulates interior from extreme welding 
heat and prevents scaling. Other advan- 
tages include easy reuse, lower pressure 
drop, leakproof joint as strong as the pipe, 
possibility of lower fabrication cost and 
positive reduction of maintenance. Coupling 
is made in sizes from 1% through 12 in. 
for a large number of fluids. Available in 
carbon steel, stainless steel, aluminum and 
other metals and alloys. 


Tube Turns, Inc, Louisville 1, Ky. 


For more data on these 
p 167. Identify 


items, use post cards, 
request with P and number 
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P235 + This standard switchgear line 
ranges in ratings from 150 to 500 mva, 
2.4- to 13.8-kv. Units are completely pre- 
engineered for most commonly met kinds 
of power applications. 

This line features design improvements 
in the magne-blast breaker. Here a max- 
imum number of parts are interchangeable 
among breakers of different ratings. For 
example solenoid mechanisms and many 
contact and arc-extinguishing parts are 


| 


REMOVABLE METAL-CLAD SWITCHGEAR FOR 2.4- TO 13.8-KV 


identical in all ratings. Another feature is 
an electro-mechanical control device built 
integral with the breaker mechanism. 
Improved insulating material has good 
flame-retardant, dielectric and anti-hygro- 
scopic properties. This means damage will 
be localized if abnormal conditions such as 
lightning surges from inadequately pro- 
tected lines, short-circuit duty in excess of 
rating or mechanical damage occur. 
General Electric Co, Schenectady, N. Y. 


‘STEM AIR VALVE P219 
Measuring only ™% x 1 in. this steam 
heating system air valve doesn’t have small 
ports to clog, is quiet, inconspicuous, can 
be manually operated, is made in one size 
for all applications, can be installed in any 
position except upside down, and vents 
freely. Special composition disks permit 
air flow, stop steam. 
Taco Heaters, Inc, 137 South St, Prov- 
idence 3, R. I. 


READER SERVICE SECTION 


PROCESS CONTROL UNIT P230 

Miniature all-electronic process control 
unit, the Autronic Controller, for use in 
chemical and food processing plants, re- 
fineries, petrochemical installations, central 
stations and industrial power plants. Com- 
pletely electronic, unit has no moving parts, 
slide wires or boosters to initiate control 
action. Information throughout the system 
is transmitted by electrical means only, 
hence response is almost instantaneous; 
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RALSTON PURINA BOILERS 
Protected by 


DREW 
COMPLETE BOILER WATER TREATMENT 


This landmark on Checkerboard Square in St. Louis is the home office 
and original plant of Ralston Purina... famous Purina Chows and 
Ralston Cereals. A by-word in millions of homes and farms, Ralston 
Purina now operates 38 Chow plants across the United States. 
Modern boiler water treatment plays an important role in this plant. 
Pure steam is essential for food processing and Drew complete BWT 
has protected the boilers for 5 years against steam contamination and 
other boiler water difficulties. 
Many companies, like Ralston Purina, rely on the Drew 3-point pro- 
gram for better power plant operation. 
1. Drew engineers make thorough studies of boiler plant opera- 
tions and water conditions. 


Send for your illustrated DREW OR- 2. Drew water chemists and engineers analyze this data in Drew 
GANICS folder describing the use of Laboratories and make specific recommendations for treatment. 
organics in modern boiler water treat- 3. Drew engineers make frequent tests in the plant to assure 


efficient performance of the water conditioning. 
Thoroughness of investigation, proper treatment and frequent service have 
made Drew one of America’s fastest growing water treatment companies. 
Industry’s most respected names avail themselves of Drew Boiler Water 
Treatment and Service. Do the same. Consult the nearest Drew engineer 
or write for information. 


ment. Write today. 


Power Chemicals Division 
E. F. DREW & CO., INC. 


15 East 26th Street, New York 10, N. Y. 


Uationuwide Serwice tn Bodler Water and Cooling Water Conditioning 
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there are no connecting air lines between 
units to cause transmission lags. 

Unit is of the plug-in type making it in- 
terchangeable. Entire unit is quickly un- 
plugged by releasing a lock. There is no 
need to disconnect any wiring when remov- 
ing or replacing the controller. One stand- 
ard control can serve as a replacement for 
any other controller regardless of the var- 
iable being controlled or whether the con- 
trol is reverse or direct-acting. 

The Swartwout Co, 18511 Euclid Ave, 
Cleveland 12, Ohio 


MULTI-PURPOSE GREASE p244 

For use in general industrial applica- 
tions, Texaco Multifak 2 Grease is recom- 
mended for use in situations which require 
one high-grade multi-purpose grease for a 
variety of operations. Multifak has excel- 
lent shear stability, outstanding resistance 
against water washing, and good pumpabil- 
ity at low temperatures. 

It is highly suitable for bearing lubrica- 
tion over a wide range of temperatures and 
can be used efficiently for an extensive 
variety of industrial lubrication jobs. 

The Texas Co, 135 E 42nd St, New 
York, N. Y. 


SIGHT-FLOW INDICATOR P213 
Trin-Vue_ sight-flow indicator permits 
checking fluid flow and visual examination 
of fluids in pipes. Two windows are used. 
Each is sealed with O-ring gaskets and 
Truarc retaining rings. Seal is good for 
both pressure and vacuum service. Of 
welded construction, unit is available in a 
number of stainless steels, alloys, nickel, 
monel and rubber-lined steel. Sizes range 
from % to 4 in., pressure ratings from 50 
to 350 psi with Pyrex to higher values 
with Herculite. Pyrex windows standard, 
Herculite or Quartz on order. 
Trinity Equipment Corp, 472 Westfield 
Ave, E, Roselle Park, N. J. 


For more data on these items, use post cards, 
p 167. Identify request with P and number. 


FABRIC TUBING P212 

Vinyl plastic coating to give good abra- 
sion resistance for rough handling, plus 
inertness to chemicals and oils are features 
of Spiratube flexible fabric tubing. 

Basic patented construction principle 
consists of preformed, continuous, spring 
wire ribbing, overlapped with  spirally- 
wound woven fabric of several alternate 
types. 

B F Goodrich Chemical Co, 324 Rose 
Bldg, Cleveland 15, Ohio 


Begins on page 158 


CHECK THESE 100!.... 


Automatic Lubricator, sight-feed 
Electrical Tape, plastic 

Dust Collector for 25-cycle service 
Motor Control Center, prewired 
Cation Exchangers, experimental 
Motor Control, outdoor 

Pumps, stainless steel 

Gas Alarm, indoor or outdoor use 
Pressure-Gage Shutoff, automatic 


‘2 HP DC GENERATOR AND 
"fo HP DC MOTOR. 

NO OUTSIDE 

DC POWER 

REQUIRED. 


OUTPUT SHAFT 
FROM ZERO TO FULL 


HP 
220/440V, 
60-CYCLE 

3-PHASE 
INPUT 
MOTOR 


SPEED. SINGLE DIRECTION OR REVERSING. 


VARIABLE SPEED DRIVE USES MOTOR-GENERATOR COMBINATION 


P223 + Rated at % hp in non-reversing 
(reversible if desired) and 1/3 hp in re- 
versing model, the Specon No. 0OED drive 
uses a motor generator combination. Unit 
consists of standard ac squirrel cage motor, 
2 standard de motors and a differential gear 
box. Ac motor is coupled with 2 de motors 
through the differential gear box. Dc mo- 
tors are connected in a closed loop and re- 
quire no outside source of power. 


Maximum output speed of non-reversing 
model is 250 to 1000 rpm for direct cou- 
pling. Minimum output speed in all cases 
is zero although motors continue to run. 
Maximum torque is obtained at zero speed 
with gradual decrease as output speed in- 
creases. At rated speed, torque assumes the 
rated value. 

Speed Control Corp, 1450 E 289 St, 
Wickliffe, Ohio 


SUCTION VALVE 

Garland suction valve is plate-type for 
use in ammonia machines. Moving parts 
weigh 1/16th as much as those in poppet 
valve formerly used. Valve has same port 
area with about half the lift. Ring-plate 
valve often increases capacity of compres- 
sor. Assembly, designed so no loose parts 
can get into cylinder, is interchangeable 
with former poppet valves in Frick vertical 
enclosed ammonia compressors. 
Frick Co, Waynesboro, Pa. 

(Continued on page 172) 
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hetter measuremen 


Wherever highest accuracy and complete reliability in 
flow measurement and control are vital to successful process- 
ing, it is significant that Foxboro Instrumentation is 
preferred. Whether your problem involves gas, steam, or 
liquids ... in pipes, ducts, or open channels . . . the premium 
quality and complete diversity of Foxboro Instruments, 
backed by unequaled application experience, assure 
you an extra measure of satisfaction, 


indicators * recorders * controllers * integrators 


transmission systems controlled valves orifices 


Reg. U. 8S. Pat. Off. 


— over 40 years, specialists in the measurement and control 


of temperature, pressure, flow, liquid level, humidity . . . 


THE FOXBORO COMPANY * FOXBORO, MASSACHUSETTS, U.S.A. 
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New 


using three 
established ideas 


Designed to handle the CO, measurement problems 
of large industrial power plants and central stations 
the new Hays Condu-Therm CO, Recorder uses three 
established ideas: 


The use of CO; measurement as a guide to com- 

bustion efficiency ...has been used by thou- 

sands of boiler plants and industrial furnaces, 

. particularly where a single fuel such as natural 

q vr bituminous or anthracite coal is being 
urned. 


The thermal conductivity principle of gas analysis 

. .. has been accepted extensively in the process 

2 industries, because of its fast response to 

* changes in gas composition, its fi om from 
chemicals, and its proven reliability. 


Electronic type operation ... frees the instru- 
ment of the step action and delicate construc- 
tion commonly found in galvanometer operated 

. instruments... also adds greater speed, power 
and magnification, while assuring high accuracy 
and permanency of calibration. 


with +.25% accuracy 


recording section 


THE HAYS CORPORATION 


MICHIGAN CITY 3, INDIANA 


For full information on the Hays Condu- 
Therm CO, Recorder write for Bulletin 51- 


analyzing section 


the condu-therm features: 


5 second response to CO; change due 
to: 

rapid change of sample gas in gas pas- 
sage system 

small volume of gas in analyzing cell 
continuous connection (through am- 
plifier) between analyzer and recording 
pen motor 


e +.25% accuracy for chart ranges up 


to 0 to 20% due to: 


slide wire construction . . . 5 tolerances 
held to .1% 


recording pen cam precision-machined 
to .0001 in. 


high power gain (2.5 million) 
“Boiler plant” construction unavail- 


features five second response 


linkage of %” x 4%” bar 

multiple pen bearing of telescoping 
stainless steel tubes 

oilite bearings do not require lubrication 


chart plate of 4 in. permanent mold 


casting 
unit construction for easy replacement 
of each main element 


1008 which includes: 
detailed explanation of operation of analyz- 
ing and recording sections 


completely illustrated discussion of com- 
ponent parts and features 


drawings of and information on gas sam- 


pling systems. 


Automatic Combustion Control * Boiler Panels * Hays-Penn Flowmeters 
Verifiow Meters and Veritrol Gos Analyzers Draft Gages 
Combustion Test Sets * CO; Recorders * Electronic Oxygen Recorders 
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...where flow 
efficiency 
is a vital factor 


You can depend on Ladish Controlled 
Quality Fittings to maintain maximum 
flow characteristics of any piping system ..e 
and do it consistently year after year. For 
advanced Ladish engineering assures the 
true circularity, full effective radii and 
smooth inner surfaces necessary to keep 
turbulence and friction loss at a minimum 
... features which are doubly safeguarded 
by the high, inflexible standards of Ladish 
Controlled Quality. 


IT ALWAYS PAYS TO SPECIFY 


LADISH 


PIPE FITTINGS 


TO MARK PROGRESS 


? 
THE COMPLETE (ortollid Quality FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


CUDAHY, WISCONSIN 
MILWAUKEE SUBURB 
District Offices) New York @ Buffalo © Pittsburgh * Philadelphia © Cleveland © Chicago ® St. Paul 
St. Lous © Atlonto © Houston Tulsa Los Angeles © Havana Toronto Mexico City 


« 
> 
/ 
q ‘ : 
4 
| 
‘ 
“LADISH CO. 
rs 
es 
rs 
52 


Today cost pressure keeps demanding new ways to 
save money. You can get at the root of this situa- 
tion in your boiler room. 


Whether you have one or a battery of boilers you'll 
find your boiler room can deliver good savings 
through Correct Fuel Feed — Fuel-Air Ratio, and 
Over-Fire Draft. 


You accomplish this with CASH STANDARD Auto- 
matic Combustion Control Systems. What you ac- 
tually get is more steam from your present boiler— 
less fuel, coal-oil-gas used—savings in maintenance. 
CASH STANDARD units are available in a number 
of variations. Combinations can be made to give 
you complete automatic control with all of its bene- 
fits. Size of your boiler or type make no difference. 


CASH STANDARD 
AIR FLOW 
CONTROLLER 


Meters the Air Needed for Combustion 


This CASH STANDARD Air Flow Controller 
meters the air needed for combustion. Install 
it near its damper. it is not affected by 
changes in fuel bed resistance or any other 
variables, because it meters air supply ac- 
cording to the differential pressure through 
the gas passages of the boiler, doing its part 
to insure perfect combustion 


A.W. CASH 


COMPANY 


ILLINOIS 


of 


Send for 
BULLETIN 300 


It shows applica- 
tions—tells how the 
system works—gives 
you @ good insight 
into the savings 
possible. 


~ 


s 
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CASH STANDARD 
FUEL FEED CONTROLLER . . . 


Automatically Regulates 
Fuel Feed 

This CASH STANDARD Master 
Controller automatically regu- 
lates fuel feed. Locate it con- 
veniently. Working from boiler 
pressure, it will adjust the rate 
of combustion by regulating the 
rate at which fuel (any kind of 
fuel) is supplied to the boiler 
furnace. And it will adjust the 
Air Flow Controller so the cor- 
rect amount of air is supplied 
for proper combustion — hence, 
money saving. 


CASH STANDARD FURNACE DRAFT CONTROLLER 


Maintains a Constant Draft in the 
Combustion Chamber 

This CASH STANDARD Furnace Draft Controller 
(which comes complete with Operating Power 
Cylinder) works from overfire draft, regulating 
the boiler uptake damper to maintain a constant 
draft in the combustion chamber. , 7 


CASH STANDARD 


CONTROLS. . VALVES 
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@ more information about NEW PRODUCTS on preceding pages 
@ copies of these new... 


FREE CATALOGS AND BULLETINS 


AIR CONDITIONING, HEATING rangement, mixing and intake boxes, Photos, capacities. Cleaver-Brooks 


Co, 
steam or hot water capacities. The Hev-E Oil Burner Div, 826 E Keefe 
REFRIGERATION AND VENTILATION Trane Co, La Crosse, Wis. Ave, Milwaukee 12, Wis. 


Bl CEILING OUTLETS — Venturi-flo B4 PRODUCTS Ay Ee ge 4 GAS SCRUBBERS — For product 

units. 18-page catalog, F-4086-1. condensed catalog PB-290 of the rec pit 4 gas purification. 6-page 
Announces fio-lite combination of en- full line of Trane air conditioning, bulletin 203 gives uses, operation, 
gineered air distribution and interior heating, ventilating and heat transfer construction, capacities. * Write direct 
lighting. Photos, specifications, per- equipment. Trane La Crosse, Wis. on company letterhead to Peabody En- 
formance data. 560 to 12,000 cfm. Bar- Corp, 680 Fifth Ave, New 


ber-Colman Co, Air Distribution Div, ork 19, N. Y. 
Rockford, BOILERS AND AUXILIARIES 


B7 DRAFT REGULATION — Engi- 

B2 AIR HEATERS — Portable and 1 STEAM GENERATORS—Package neering research bulletin shows 

built-in models for comfort heat- units. 250, 525, and 825 psi. 10,0: ° effect of draft on gas fired boilers with 

ing. Convection, blower, duct and radi- to 30,000 lb/hr. 20- ~page | catalog PG G-51-2 burner input 400,000 btu per Pr and 

ant types. 4-page folder F-1530, photos, gives dimensions, ieeler control over. Graphs, characteristics of baro- 

specifications. ‘gaw n i nd Co, systems. Foster Wheeler Corp, 165 metric draft control. Dept 168, Field 
7731 Thomas Blvd, Pittsburgh 8, Pa. Broadway, New York 6, N. Y. Control Div, Mendota, Ill. 


UNIT HEATERS—Torridor blower BURNERS—Hev-E and com- 
B3 to 1,600,000 btu, tor Dination gas and off units, allow ELECTRICAL EQUIPMENT 
heating large spaces. Mount on floor, quick change from one fuel to the 
wall, or ceiling. 56-page catalog DS- other. 4-page bulletin AD-101 presents LIMIT SWITCHES — Rotati 
327-A gives eter outlet ar- features and advantages of 5 models. lever and track types. 3 bulletins, 


FILL OUT AND MAIL TODAY! NOT GOOD AFTER MAY 1, 1952 


Send me these FREE Catalogs and Bulletins... 


I want details on these New Products... 


Write in here the black 
numbers printed at the be- 
ginning of items you want 


‘These numbers start with 
the letter “P”. Make sure 
you write the full number 


HERES A SECOND CARD IN 
CASE SOMEONE ELSE IN THE 
PLANT NEEDS INFORMATION 


PERMIT No. 64 


BUSINESS REPLY CARD ‘NEW YORICN.Y. 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
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More FREE BULLETINS 


on rap th -5706, -5707 give uses, r- to 438 gpm. 8- e bulletin 22 gives 
ating features, dimensions, capacities, requirements, 


eral Electric Co, Schenectady 6, N. Y. ifications, operation and construction. 
B moToR CONTROL CENTER _ <Aerco Corp, Englewood, N. J. 
EMA size roug starter 
units for ac motors up to 200 hp. 24- MAINTENANCE AND 
page bulletin GEA-4979A gives fea- SAFETY EQUIPMENT 


tures, components, specifications, selec- 
tion charts. General Electric Co, Sche- Bl A CYLINDERS — For control and 
nectady 6, N. Y. » aoe vy moving operations. 4- 
B10 switce AND, OUTLET Box page 152 applications 
nos., sizes, no. and sizes of conductors &, tow ‘Angeles a6, "call 
permitted in each box. Publication 18-81. BI 7 OIL AND GREASE SEALS—For 
General Electric Co, Bridgeport 2, Conn. bearin. 100- 10 
a ustrates a ypes losures, gives 
RESISTORS AND CONTROLS— 
typical applications and complete list 


switches, line-voltage regulators, rheo- Co. nes, Garlock Packing 


sta resistors, etc. Sanne 61. Claro- 


stat Mfg Co, Inc, Dover, N. B18 Pong Designed 
spec ally or e mater 
B12 SHEVO AMPLIFIERS —Minia- they will be used on: steel and other 


ture, hermetically-sealed, plug- tough materials; cast iron; light metals; 


in electronic amplifiers to control die cast metals; brass; plastics. 36-page 

400-cycle, 3-phase servo motors. Specifi- pookiet gives catalog 

cations, a, a0 a, listing. Detroit Tap and Tool Co, 415 

grams. Two 4-page bulletins describe 

models SA104H and SA112H. Servo- Bldg, Detroit 2, Mich. 

Inc, Post & Aves, B19 ELECTRONIC CONTOUR FOL- 

ularly shape parts. - - an 

Bl TESTING AND MEASURING 3 dimension tracer control systems. 4- 
EQUIPMENT — For laboratory page bulletin GEA-5660 has photos, 

and production line use. 80-page cata- 4Giagrams. General Electric Co, Sche- 

log GEC-1016 summary nectady 5, N. Y. 

of complete line hotos, diagrams, 

specifications and ries. ~~ Elec- B20 METAL FORMING MACHINE 

tric Co, Schenec y 6, N —Bends, folds, shapes and du- 

plicates intricate or simple metal com- 


B14 LOAD RELAY — Mercury ponents. 6-page catalog No. 15 gives 
plunger type. 2-page bulletin § specifications, capacity, standard at- 

No. 860 mows control hookup for air- tachments. Kilham Engineering Inc, 

raid siren. H-B Instrument Co, 2633 1412 Packard Bldg, Philadelphia 2, 


Trenton “Ave, Philadelphia 25, Pa. 
B21 HARDFACING RODS — Selec- 
tion guide chart gives recom- 


HEAT EXCHANGERS 
mended type, size, method of applica- 


Bl HOT WATER GENERATOR — tion; description of Amsco rods. 4- 
Constant outlet temperature. 4 folder SG. American Manganese Steel 
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Div, American Brake Shoe Co, Chicago 
Heights, Ill. 


B22 SMALL ENGINE MAINTE- 
NANCE—Cartoon presentation 
of maintenance facts for small Cater- 
pillar diesel, marine and electric equip- 
ment. air intake, 
exhaust and fuel ms. 28-page 
booklet 30246. Gatersiliar Tractor Co, 
Peoria, Ill. 


B23 SERVICE TOOLS — For cater- 

pee tractors. Hand and hy- 
draulically operated tools, with attach- 
ments and accessories, for use with 
OTC power-twin hydraulic puller. 16-page 
bulletin. CT-52. Owatonna Tool Co, N 
378 Cedar St, Owatonna, Minn. 


B24 TUBE EXPANDERS — Rolling 
and flaring type for superheat- 

ers and water tube boilers, 8-page bul- 

letin No. 68. Adjustable type for tubes 

in heat transfer units, 4-page Bulletin 

No. 71. Specifications, 

— Gustav Wiedeke Co, 
ayton 1, O 


B25 VAPOR COLLECTORS—Extract 

vapor from air around wet ma- 
chining operations, return cleaned air to 
working space. Bulletin 622 gives illus- 
trations, performance ratings, dimen- 
sions, motor size, list — Aget- 
Detroit Co, Ann Arbor, 


Bes$ INDUCTION HEATING — Case 
histories on use of induction 
heating to reduce 
8 cut costs. booklet B- 
x —™, Electric Corp, Box 
2099, Pittsburgh 80, Pa. 


B27 ELECTRONIC STETHOSCOPE 
—For locating and diagnosing 
mechanical troubles. Hleoc-Detec is port- 
able noise detector. 4-page brochure 
gives use, specifications. Anco Instru- 
ment Div, American Name Plate & Mf 
4254 'W Arthington St, Chicago 2 


RUST PREVENTIVE ComM- 

POUNDS—vChart 1161 lists govt 
specifications for preservative oils and 
coatings, and matching Nvoe-Rust prod- 
ucts. Gives applications, 
Nox-Rust Chemical Corp, 2429 58 Hal- 
sted St, Chicago 8, Ill 


B2 ELECIBRIC HEAT TREATING 

FURNACES — Maintenance 
guide. l6-page booklet gives check list 
and detailed maintenance information. 
ay Duty Electric Co, Milwaukee 1, 


B30 TOOL CHARTS—28 in. long by 

10 in. deep. 2 charts. One ex- 

How to Use and Conserve /liers, 

other Why Drop Forged Toole Last Longer. 

H J Zellweger, Ad Mgr, Drop 
Forge & Tool Corp, Utica 4, N.Y. 


B31 ANTI-RUST PAINT — 2-page 

bulletin 136-11 gives uses and 
applications of Rust-Cure method. No 
surface preparation required. Monroe 
pe Inc, 10703 Quebec Ave, Cleveland 6, 


MATERIALS HANDLING 


B32 CONVEYOR BELT — Heavy- 
duty Ray-Man F type. For use 
where there is danger of tearing or 
puncture, where more flexibility or 
thick narrow belts are required. Bul- 
letin 6915. Raybestos-Manhattan, Inc, 
Manhattan Rubber Div, Passaic, N.J. 


B33 BELT FEEDER—Continuously 

weighs and feeds dry materials. 
Capacity 100 to 100,000 lbs per hr. 4- 
page bulletin 35-F5B gives dimensions, 
features, operation. Omega Machine Co, 
346 Harris Ave, Providence 1, R.I. 


B34 INDUSTRIAL TRUCKS—4i-page 
condensed catalog illustrates 
and describes complete line of battery 
ee industrial trucks. 1000 to 110,- 

0 lb capacities. Automatic Transpor- 
tation Co, 149 W 87th St, Chicago 20, 


a FORK-LIFT TRUCKS—32- e 
booklet No. SP-10, What Makes it 


(Continued om page 244) 
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If you are planning new or additional 
steam facilities, you'll want Catalog 
401 which tells all you should 
know about packaged steam plants. 


A complete steam plant whose heavy duty construction assures 
long-lived dependability throughout years of hard usage. 
@One purchase, backed by undivided responsibility. 
@Shipped completely assembled after factory tests to 
assure highest operating efficiency. 
@ More than 80% thermal efficiency guaranteed. 
@4-pass design provides ample heating surface .. . at 
minimum, 5 sq. ft. b.h.p. 
@Built-in induced draft fans provide added safety and 
eliminate the need of an expensive chimney. 
@ Simple installation requires no special foundation. 
@Clean, quiet operation. 
@ Burner equipment to suit your fuel; gas, oil or both. 
@18 sizes from 20 to 600 b.h.p. for pressures up to 250 
p.s.i., or for hot water heating. 


for performance you can BANK on 


SUPERIOR COMBUSTION 


INDUSTRIES 


INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 18, N.Y. 
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GUILTY 


H™ WOULD YOU LIKE TO TRADE PLACES with one of these engineers? A 


consulting engineer, a heating contractor and a chief engineer of a 
large Midwestern institution were sued for a half million dollars. Why? The 
heating boiler exploded, killing and severely injuring numerous people, be- 
sides heavily damaging the building. It’s claimed that the boiler, designed 
for 50 psi, had its safety valve set for 139 psi. 


GuILt is a mighty awful thing to face, especially when you are thought to 
be the cause of killing or maiming people—people like your family and mine. 


Now every pressure vessel is a potential bomb—and every plant has them 
in one form or another. That means that all of us in plants, at home, at work 
or in schools are sitting near a bomb. Only reason it doesn’t go off and send 
us to kingdom come is because it’s under control. Also, that you or someone 
else installed it properly, keep checking its safety gadgets and KNOW its 
exact condition. 


But I knew one good citizen—like you and me—who woke up one morning 
to find himself accused of negligence that caused a horrible catastrophe. 


How can that happen to you? Easily. Because modern equipment seems to 
run itself and doesn’t need the constant attention older plants did, you get 


careless. Then... B-A-N-G! 


Don’t wake up tomorrow with a GuILTY charge. Better check your plant 
thoroughly Topay. 


Engineer 
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DOWELL SERVICE has cleaned all types... FASTER . . . BETTER 


Cleaning of blast furnace gas cycle 
equipment is a major Dowell Service 
to the steel industry. Practically every 
piece of equipment found in the cycle 
has been cleaned by Dowell Service. 


Through the use of solvents, applied by 
special techniques, deposits can be 
removed faster and better than by 
mechanical methods. Dowell engineers 
are experts in the cleaning of industrial 
equipment. Dowell furnishes all neces- 
sary trained personnel, chemicals, pumps 
and controls. No special scaffolding is 
required. Dismantling and downtime 
are kept to a minimum . . . some equip- 
ment can be cleaned while in operation. 


BLAST FURNACE COOLING SYSTEMS: 
Cooling coils and plates were cleaned by 
using Dowell solvent as coolant. Twenty 
sections were cleaned in one day, in- 
creasing cooling water flow five times. 


ELECTROSTATIC PRECIPITATORS: By 
flooding weirs and ponds with Dowell 
solvent, caked dust and _ corrosion 
products were effectively removed. 
owell Service did the job in 12 hours, 
saving more than 177 hours over old- 
fashioned reaming and scraping. 


GAS WASHERS: Instead of manual 
cleaning, Dowell Service pumped sol- 
vents directly into the scrubbing water 
without reducing wind on the furnace or 
otherwise interrupting operations. Washer 
was cleaned in four hours. 


; DOWELL INCORPORATED + TULSA 1, OKLAHOMA 


New von 20 

Philadelphia 2 Chicago 

Baltimore St. 

Wilmington 99 Kansas City 8 

Richmond 19 Wichita 2 

jacksonville 2 Oklahoma City 2 
louston 2 


on 
B New Orleans 12 


Detrt 19 


Ft. Worth 2 
Shi 


Atlanta W. Va. 
Indianapolis Salem, Illinois 
Louisville Beaumont, Texas 
Upper Montclair, N. J 
Anniston, Alabama 
Hattiesbur, _ Wichita Falls, Texas 
Lafayette, Hobbs, N. Mex. 


on Maintenance cleaning service for industrial heat exchange equipment. 
*& Chemical services for oil, gas and water wells. 


BLAST FURNACE STOVES: Gas heating 
efficiency of two stoves was raised from 
63.6% and 64.6% to 82.7% and 79% 
by Dowell Service. The cleaning was 
accomplished in four working days, 
without dismantling the stoves. 


GAS LINES: Another job was on the gas 
mains from washers to precipitators. 
Pressure drop on these 48” and 60’ 
mains had increased to 17” of water. 
Dowell Service cleaned all lines in 8 
days bringing pressure drop down to 6’, 


DUST COLLECTOR: Dust collector was 
picking up 5 tons per day instead of 
rated 30-40 tons. Instead of shut down 
and manual cleaning, Dowell Service 
cleaned the collector in service, increasing 
dust pick-up to 30-35 tons per day. 


THE DOW CHEMICAL COMPANY 


CHEMISTRY AP TO MAINTENANCE CLEANING PROBLEMS 
APPLIED TO MAINTENA NCE CLEANING PROBLEMS 
| 
You Clean?” 
pam 
; 
Cleveland 


One of two 200-Kilowatt Engines 
in State Hospital Plant. 


Three-cylinder “Universal Unaflow” with 
600-kw. D-C generator, in hospital. 


Public officials are saving money for the taxpayers all over the 
United States. Operating costs are being held down in public 
buildings of all types in which electric power is generated by 
Skinner “Universal Unaflow” Steam Engines. 


The buildings are Federal, State, County, and Munici- 
pal. They include universities, colleges, training schools, 
high schools ... hospitals, sanitariums, asylums, soldiers’ 
homes . . . penitentiaries, prisons, reformatories, detention 
homes. . . state capitols, office buildings. 


Skinner Engines drive generators to furnish power and 
light, and compressors for refrigeration. Exhaust steam is used 
for space heating, air conditioning, processing, and laundry. 
Their records for economical, dependable operation have 
been established over a period of four decades, in public 
institutions and private industries. 


Write for case studies of what has been 
accomplished in industries similar to yours. 


For Over 80 Years, Doing One Thing Well--Building Steam Engines 


SKINNER ENGINE COMPANY, ERIE, PA. 


AUTOMATIC LUBRICATOR P237 

Sight-feed lubricator that assures ade- 
quate lubrication of tube cleaners and other 
air- or steam-powered tools. Once set, this 
lubricator requires no adjustment—no turn- 
ing on or off. Actuated entirely by pres- 
sure of the operating air or steam, not by 
flow. 

As long as pressure is supplied, oil is 
accurately metered into the operating hose. 
When operating pressure is off, oil flow is 
shut off tight. 

Although especially designed for tube 
cleaner service, the unit is suitable for many 
other types of air- or steam-powered equip- 
ment. However, since its operation 1s based 
on pressure, not flow, a shut-off valve in the 
operating line must always precede the lu- 
bricator. It is therefore unsuited for use 
with tools which are controlled at the mo- 
tor. Lubricator is supplied in two sizes— 
one pint and one quart capacities. 

Elliott Co, Roto Div, Newark, N. J. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


ELECTRICAL TAPE P232 

Heavy-duty plastic electrical tape de- 
signed for applications where more-than- 
average mechanical strength is needed. 
Designated Scotch brand electrical tape No. 
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Protects Tanks, 
Pipes, Girders, 
Metal Sash, 
Fences, Roofs 
and Buildings, 
Rail and Marine 
Facilities 


BEAUTIFY AS YOU PROTECT—ALL COLORS, ALUMINUM AND WHITE! 


RUST-OLEUM may be applied 
directly over rusted surfaces with- 
out removing all the rust! Just re- 
move rust scale and loose parti- 
cles with wire brush and sharp 
scrapers ...then apply by brush, 
dip, or spray. Costly sandblast- 
ing and chemical pre-cleaning 


are not usually required. Easy as 
that to cut your maintenance 
costs. Specify RUST-OLEUM to 
your painting contractor or 
architect for every rustable metal 
surface! Prompt delivery from 
Industrial Distributor stocks in 
principal cities. 


RUST-OLEUM CORPORATION 


2723 Oakton Street 


* Evanston, Illinois 


FREE SURVEY: A RUST-OLEUM specialist will gladly 
survey your rust problems. He'll make specific tests and 
recommendations. No cost or obligation. See Sweets for 


complete catalog and nearest RUST-OLEUM distributor, 
or write for literature on your company letterhead. 
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Stopping Rust with 
RUST-OLEUM 


769 D.P. Red Primer 


CLIP THIS TO YOUR LETTERHEAD 
MAIL TO: RUST-OLEUM CORPORATION 


2723 Oakton Street ¢ Evanston, Illinois 
00 Have a Qualified Representative Call 
0D Full Details on Free Survey 
Complete Literature 
Nearest RUST-OLEUM Source 


Look for this label — be sure it’s genuine 
RUST-OLEUM 
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21, it is recommended for anti-corrosion 
protection for pipes, cables and equipment 
laid underground where resistance to cuts 
and abrasion by rocks during back-fill is 
important. 

Also recommended for protecting and in- 
sulating cable and high tension leads sub- 
ject to wear, abrasion and rough handling, 
and for bus bars carrying high voltage. 
Tape has a black, vinyl plastic backing that 
is 20 mils thick—more than twice the thick- 
ness of previous tapes of its type. It has a 
dielectric strength of 22,500 v, an insula- 
tion resistance of 200,000 megohms, and an 
electrolytic corrosion factor of 1.0. Tape is 
available in 36-yd rolls ranging in widths 
from %4 to 16 in. 

: Minnesota Mining and Mfg Co, 900 
MODERN ENGINEERING demands precise standards of Fauquier St, St. Paul 6, Minn. 
heat insulation performance. Pabco's Precision Molded 85% 
Magnesia combines the time-tested superiority of Magnesia 
with precision molding to give you a light weight insula- For more data on these items, use post cards, 
tion manufactured to very close tolerances. pl67. Identity request with P and number. 


DUST COLLECTOR P201 

Low cost, self-contained dust collector, 

the model JS dustbuster, heretofore re- 

Pabco Engineering Service Units are strategi- stricted to 50 or 60 cycle operation is now 
cally located throughout the United States and available for 25 cycle service. Unit's ef- 
maintain adequate stocks of Pabco's Precision ficiency and its rated 650 cfm suction 
Molded 85% Magnesia Heat Insulation. Re- depend on 3600 rpm fan speed; V-belt 
gardless of your location, Pabco Engineering overdrive has been added for lower fre- 


Units give the service and materials you need quency operation. —_ P 
when you seed deem Ratings of this unit taken with standard 


test instruments show 633 cfm on a 5-in.- 
dia inlet (equal to 4800 rpm). Double 3- 
in., single 4-in. and single 5-in. inlets are 
optional. Floor space required is 24x26 
in., overall height 70 in. Weight, crated 
Each Pabco Approved Engineering Service for shipment, is 260 Ibs. 
APPROVED Unit is staffed with competent insulation engi- Aget-Detroit Co, Ann Arbor, Mich. 
ENGINEERING neers and skilled mechanics. Between each 
a unit and the Pabco factory there is a constant 
cooperative interchange of experience and 
methods, resulting in special benefits to every 
customer. 


COMPETENT INSULATION ENGINEERS 


Pabco Engineering Service Units may be found 
in the classified section of the telephone book, 
or by writing to the factory. You can depend 
upon every Pabco Engineering Service Unit 
for the same high standards of materials, 
workmanship and methods of application. Get 
the complete facts on Pabco heat insulation 
and service now for your future needs. 


THE DEPENDABLE STANDARD — *‘MODERNIZED” 


MOTOR CONTROL CENTER P239 

Center for use wherever two or more ac 

motors, up to 200 hp, 600 v, are controlled 

from a central location. Pre-engineered, 

factory wired and assembled, and employ- 

ing many standard components and acces- 
ering Service Units in all Principe sories, this center was developed for use 
: in power stations, public buildings, paper 

mills, chemical, petroleum, steel, rubber, 
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Forged Steel Gate Valve 
that gives you this 
4-WAY 
PROTECTION 


An exceptionally wide range 
of services is covered by this 
small forged steel gate valve... 
giving you the same consistent 
top level performance on many 
different jobs. 


Chapman List 960 
Forged Steel Gate Valves are man- 
ufactured in sizes from ¥" to 2” 
inclusive, and in these 2 types:(1) 
Rising stem with yoke (shown), 
and (2) Rising stem with inside 


screw. Bonnet joints are either 
gasketed or metal-to-metal. Pres- 
sure range: 2000 Ib. at 100°F. — 
380 1b. at 1000°F. Forhigher pres- 
sures, specify List 990. Send for 
illustrated Catalog No. 10. 


THE CHAPMAN VALVE MFG. CO., INDIAN ORCHARD, MASS. 
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What’s a 4-Letter Word for LONG LIFE? 


Over and Over Again! 


This True Ball Joint Makes the Difference 


Darts last longer and hence cut your maintenance 
costs for three reasons: 


1. NON-CORROSIVE BRONZE SEATS 
Both seats are made of non-corrosive bronze for maximum 
protection against pitting and corrosion. 


PRACTICALLY INDESTRUCTIBLE NUT AND ENDS 

The nut of a Dart and both ends are constructed of high test, 
air refined malleable iron. You get peak resistance to stress, 
stretching and wrenching. 


DROP-TIGHT WITHOUT EXCESSIVE WRENCHING 
Even though a Dart can take heavy wrenching, you don’t have 
to give it! Because it’s precision ground to a perfect sphere, the 
true ball joint gives a snug, drop-tight fit easily, quickly. It 
stays tight, too. 

In repeated use, longer life, easier 
installing — Darts give you MORE 
for your union money! 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh UNIONS 
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ore, food, and other processing plants. 
Center is designed to withstand short cir- 
cuit stresses up to 25,000 amp. Its sections, 


| each measuring 20-in. deep, 20-in. wide, and 
| 90-in. high, join together to form a strong, 


free-standing, completely dead-front, NEMA 


| [ enclosed, control assembly. 


One of the main features of the new de- 
sign is a 4-in. vertical trough (with cable 
supports) which runs the full length of each 
section, providing ample space for wiring. 
No threading through or fishing is neces- 
sary because metal barriers which separate 
the starter units are easily removed, leav- 
ing a continuous wiring trough. 

General Electric Co, Schenectady 5, 


“EVERY TIME SHE COES BY OUR TEMPERATURE 
RECORDERS START ACTING UPY 


CATION EXCHANGERS P207 


The phosphonic and phosphoric acid 
groups have been put to work in new sam- 


| ple line of cation exchangers now available 


for experimental work. Properties of these 
exchangers have not been completely de- 
termined, but they are expected to show 
interesting characteristics as adsorbents as 
well as cation-exchange resins. 

Studies to date indicate the first hydrogen 
ion is moderately strong and splits salts in 
much the same way as does the sulfonic 
acid group, but the second hydrogen ion 
is quite weak and comes into action only at 
high pH’s. 

Chemical Process Co, Box 829, Red- 
wood City, Calif. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


SMOKE DETECTOR P209 


Three-unit photoelectric smoke indicator 


| and control, the De-Tec-Tronic, consists of 
| (1) light source (2) photoelectric cell 
| whose output is proportional to smoke den- 


sity (3) master control with amplifier, re- 
lay, smoke-density-meter calibrated in 
Ringelmann units, and signal lights. Light 


POWER * FEBRUARY 1952 


| 4 
=) 
= Dey, | | 
| 
| 
4. 
ef 
3. 
Sy 
— 
176 


with the 
_NORDBE RG 


DOUBLE YOUR HORSEPOWER 
WITHOUT INCREASING 
YOUR FLOOR SPACE..... 


thie: 
Bate, ice 
Above: 8-cylinder Nordberg FS-138-HSC, SUPAIR- 
THERMAL 1000 kw, 450 rpm generating units at N. V. oe ie 
Overzeese Gos En Electriciteit Moatschoppij, an electric apace, 


utility in Aruba, N. W. 1 


th of Sar cde types Bor fe 
Above: Nordberg 6-cylinder FMD-136-HSC, SUPAIRTHERMAL ARS hp 
i i THERMAL Engin 


engine developing 800 bhp at 300 rpm, for direct drive— 
direct reversing—propulsion of tugboat owned by Foss 


lounch and Tug Company, Tacoma, Wash 


& OF NORDSERG 
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“packing” trouble? 


We'll “custom-engineer” Leather Packings 
fo suit your requirements 


Naturally, Tannate mechanical leather packings require less 
maintenance, do not require lubrication, are not affected by 
sub-zero temperatures, and do not cold-flow. 

We'll “c gineer” suitable leather packings 

for your applications . . . for high temperatures, 

extremely high pressures, and for most types of service. 
Either Vee, Cup, Flange or U Packings. 

The fact that we have produced special leathers for 250 years. . . 
guarantees highest quality workmanship, dimensional 

stability (because of our exclusive tanning process), 

and operating efficiency of our products. 


Send your inquiry 

to J. E. Rhoads & Sons, 
35 N. Sixth St., 
Philadelphia 6, Pa. 


U, Vee, Cup and 
Flange Packings 
Hydraulic Discs and Washers 


RHOADS « sons 


PHILADELPHIA « NEW YORK 


CHICAGO ATLANTA 
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source and photoelectric cell units mount 
on opposite sides of breeching or smoke 
chamber and center over two 2-in. holes 
in the breeching walls. Both light source 
and photocell unit are spaced away from 
the breeching, permitting natural air drafts 
to keep lenses cool and clean. 
De-Tee-Tronic Laboratories, Inc, 1711 
Terra Cotta Place, Chicago 10, Ill. 


For more data on these items, use post cards, 
pl67. Identify request with P ond number. 


LIMIT SWITCH P234 
Rotating-type limit switch for use where 
reversing operation is co-ordinated with the 
number of revolutions of a motor shaft or 
driven equipment. Switch can be used to 
control motor-operated doors and windows, 
valves on machine tools, baling operations, 
travel limits'on machinery, etc. 
General Electric Co, Schenectady 5, 
N. Y. 


OUTDOOR MOTOR CONTROL P224 

Rain-tight outdoor motor-control units 
originally designed for irrigation projects, 
yet applicable to many other outdoor motor- 
control jobs. Consist of a combination 
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N celebrating our 75th anniversary this year, we have been reflecting on the great 
advancement of steam distribution equipment since 1877, when the founders of ADSCO built the 
first district heating system. Compare, for example, the old-time flow meter shown at left and the 
rugged, compact condensate meter ADSCO makes today. The modern meter, with a much higher 
degree of accuracy, measures any clear liquid under gravity as well as steam condensate. In all our 
products — expansion joints, heat exchangers, pipe accessories, and meters—-we have constantly 
striven for improvement in design and manufacture. Our present 
undisputed leadership is proof of our progressive organization — 
always keenly aware of the needs of our customers. 


AMERICAN DISTRICT STEAM COMPANY, INC. 
NORTH TONAWANDA, NEW YORK 
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MAINTAIN 


MAXIMUM 
PLANT 
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High labor costs involved in frequent 


LABOR 
COsTs eee 


W &T Air Operated 
Visible Vacuum 
Chlorinator 


Treat Cooling Water 


with — 
the Proven Way 


Hundreds of power plants and refin- 
eries have found chlorination by W&T the 
answer to heat exchanger slime problems. 
By eliminating slime forming micro- 
organisms, maximum heat transfer is 
maintained in the condensers. The 
result — overall plant efficiency is kept 

ata maximum. 


condenser tube cleaning are eliminated 
when chlorination is employed. Man- 
hours used for tube cleaning can be util- 
ized for other maintenance jobs, an 
important factor with the increasing man- 
power shortage. 


Elimination of frequent shut-down 
for tube cleaning helps power plants stay 
continuously “on the line.””’ When chlori- 
nation is employed, many plants find that 
outage for cleaning is reduced to once 
per year and then only for removing 
trash from tube sheets. 


Years of operation have proved the 
dependability and accuracy of W&T 
Chlorinators for cooling water treatment. 
Low maintenance and automatic program 
operation keep operating costs to a mini- 
mum. For information on how you can 
solve your slime problems, contact your 
nearest W&T Representative or write to: 


& TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTR: 
Belleville 9, y * Represented in 
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across-the-line starter with circuit breaker 
in a rain-tight enclosure, plus a_ built-in 
start-stop pushbutton or hand-off-auto selec- 
tor switch. Sheet steel enclosure is Bonder- 
ized for maximum corrosion resistance, and 
is finished in gray enamel. 

Self-indicating slamproof handle is pro- 
vided for operation of the circuit breaker. 
This handle has separate positions for on, 
tripped, off, reset, and open cover, and can 
be padlocked in the off position by up to 
three separate padlocks. These starters, 
designated as Class 11-206-NR, are avail- 
able in NEMA sizes 1 through 5. Standard 
voltages are 220 and 440, 60 cycles, although 
with proper coils the starters are suitable 
up to 600 volts. 

Westinghouse Electric Corp, Box 2699, 
Pittsburgh 30, Pa. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


STAINLESS-STEEL PUMPS P215 

Allchem pumps have teflon impellers, 
teflon-packed stuffing box and a choice of 
teflon or graphitar self-lubricating bearings 
as standard equipment. Built with stain- 
less-steel casings and shafts, these compact 
pumps are suited for small-volume process 
or laboratory work. Positive displacement 
units, they run in either direction and han- 
dle 1 to 20 gpm at pressures to 40 psi. 
Construction and materials used permit 
these pumps to handle virtually all fluid 
chemicals in the widest viscosity ranges, 
and simplify purchasing. They have a self- 
priming feature built in. Port sizes avail- 
able are %, % and % in. Belt or direct 
drive is one of many optional features. 
Eco Engrg Co, 12 New York Ave, New- 
ark 1,N. J 


GAS ALARM P208 

Completely explosion-proof construction 
featuring a bell-shaped cover housing and 
weather-proof sensing unit, permits outdoor 
or indoor mounting of model EE combus- 
tible gas alarm. By convection and dif- 
fusion, the surrounding atmosphere is 
continuously watched for build-up of any 
kind of explosive vapor. Presence of such 
vapor lights a bright-red indicator and 
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Battery of BEG 
Gas and Liquid 
Coolers 


B & G Hydro-Flo Heat Exchangers are made in irisibacieeel 
so wide a capacity and utility range that many sfeuve! bead 
requirements can be satisfied with standard nt changers for 
units. If, however, special designs or materials ee 
are necessary, B & G equipment can be built to 
your specifications. The B & G engineering staff 
is always ready to assist in every way possible. 

Whether standard or special, you'll find that 
B & G Heat Exchangers will meet your most 
critical appraisal. Sound design, backed by 
painstaking workmanship and rigid inspection 
assure equipment of top efficiency and long life. 
B & G Hydro-Flo Products deliver more value per High pressure B & G 
dollar because they are built that way! ar ee ee 


expansion joint design. 
B&G Hydro-Flo shell-and-tube heat exchangers 
are available in the following types: 
Straight and "U"’ Bend Tube Heat Exchangers ¢ Fuel 
Gas Coolers ¢ Water Heaters ¢ Refrigeration Con- Process industries and refrigeration 
densers and Evaporators. 


catalogs. 
SEND FOR CATALOG DM-1150 


c O M P A N Y 


Dept. CJ-36, Morton Grove, Ill. 
Canadian Licensee: S. A. Armstrong Ltd., 1400 O'Connor Drive, Toronto, Canada * Reg. U.S. Pat. Off. 
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New HIGH PRESSURE STEAM Fan Heater 


Gives Savings You 
Never Had Before 


The first heater to make High 
Pressure Steam really trouble- 
free and practical in plant 
heating. Every engineer should 
understand its original 
method; write for Niagara 
Bulletin and performance 
data. 


HOW IT OPERATES: — A dual coil 
system makes use of all heat, both 
sensible and latent. pressure 
steam enters the upper coil, shown on 
the diagram below. Its condensate 
drains into a trap. Then this high 
pressure condensate is released into the 
header of the lower coil. It instantly 
flashes into steam at vapor pressure. 


Any high pressure condensate that 
remains liquid is carried to the vapor 
condensate return header by a drain 
tube that also gives off its heat into 
the air stream. 


The vapor condenses in the lower 
coil. Its condensate is kept at a high 
level in the return leg by a wier in the 
return header so that all its heat is 
made useful and it is sub-cooled by 
contact with the coldest air entering 
the heater. Vacuum condensate return 
to boiler is vapor free. 


High Pressure 
Steam Fan Heater 
(Patented) 7 


ENTERING : 
HIGH PRESSURE ——— 
STEAM 


| 


PRESSURE STEAM CONDENSING 


= 


HOW IT SAVES IN COST: — Piping 
is much simpler and less costly than in 
low pressure systems. Much secondary 
piping, traps and big valves are not 
needed. Pipe sizes are smaller. 


HOW IT SAVES IN OPERATION: — 
Waste is prevented. Every BTU goes 
where you want it. No dump traps or 
hot wells waste live steam. 


HOW IT SAVES IN UPKEEP: — 
Condensate flow is even, vapor free, 
easily handled. No sudden surges of 
condensate in starting. No hammering, 
no hard wear and tear on system. 
Properly engineered for the job, final 
air temperatures are not excessive; heat 
easily directed where needed; no flash- 
ing of low pressure condensate. Heaters 
are self-draining on shut-down. Heaters 
are strongly built; all coils including 
the condensate drain tubes are hairpin 
bend, stress relieving. Use thru four 
heating seasons has proven these 
advantages in large scale plant heating. 


PRESSURE CONDENSATE RETURN 


CONDENSATE 
RETURN 
TO BOWER 


ENTERING | | AiR 


) 


VAPOR CONDENSATE RETURN ma 


NIAGARA BLOWER COMPANY 


Dept. P, 


405 LEXINGTON AVE., NEW YORK 17, N. Y. 


Please send Bulletin 109 on the Niagara High Pressure Steam Fan Heater. 


Name 


Address 
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various remote alarm units that can be con- 
nected to special terminals. Standard alarm 
point is 0.2 of the lower explosive limit. 
Either self-reset or lock-in arrangements can 
be provided, to give a choice between on-off 
indication of gas, or one that must be man- 
ually reset. 

Johnson-Williams Ltd, 2710 Third St, 
Palo Alto, Calif. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


SERVOMECHANISM P231 
Designed to remotely position a dial 
pointer, recorder, pen, mechanical counter, 
printing mechanism, switch cam, pulley 
wheel, gear train, ete with high accuracy. 
The Atcotran Servo employs an electrical 
null-balance differential transformer meas- 
uring system actuated by a two-phase low 
inertia’ motor. Continuous null-balance 
operation unaffected by line voltage varia- 
tions of + 10%. 
Automatic Temperature Control Co, 
Ine, 5200 Pulaski Ave, Philadelphia 
44, Pa. 


PRESSURE-GAGE SHUTOFF P2117 

This shutoff automatically cuts out pres- 
sure gages when system pressure exceeds 
gage operating limit. It automatically 
opens gage to system when pressure returns 
to operating range. Available for low and 
high pressures starting at 3 psi and going 
up to 5000 psi. Compression spring con- 
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Write today for your copy of the 
BS&B Safety Head Catalog. 


Brack, SrYSON, INC. 


Make BScB SAFETY HEADS 
Your Partners in 


Protection! 


Pressure relief valves, long a standard for 
protecting pressure equipment, do a good 
job in ordinary pressure relief situations. 
But new products and processes of chemistry 
have complicated the problem of pressure 
protection by increasing the incidence of 
corrosion, gumming, rust, excessive heat and 
cold, and violent pressure surges. There are 
times when a valve becomes plugged up or 
corroded and fails to function properly, or 
where pressure builds up so fast that its re- 
lieving capacity cannot handle the load. 


This new situation has caused the accurate, 
fast-acting BS&B Safety Head to become an 
indispensable partner for protecting modern 
pressure systems. When the rupture dise—a 
controlled zone of weakness—breaks, it leafs 
out, giving a full-throated, unrestricted 
opening. 


The BS&B ‘ Head, a patented pressure 
relief device, is designed to become an 


integral part of any pressure system and 
consists of a preformed metal rupture disc 
(and a vacuum support, when required) that 
is held between specially-machined 
flanges. The disc is designed to rupture at a 
predetermined pressure, and is guaranteed, 
when sold, to rupture within 5%—plus or 
minus—of its designed pressure at room 
temperature. By fabricating rupture discs 
from a wide variety of metals and using 
protective coatings, Safety Heads can be 
used with all types of gases or liquids at disc 
pressures ranging from 5 to 50,000 pounds 
per square.inch. 


As a primary relief device, the versatile 
BS&B Safety Head can be used in series 
ahead of a relief valve, or at valve outlet. 


Solve pressure protection problems by hav- 
ing an experienced BS&B Safety Head Engi- 
neer analyze your relief requirements. now. 


Safety Head Division, Dept. 2Q2 


7500 E. 12th Street 


Kansas City 3, Missouri 
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100 H.P. 
CONVENTIONAL 
BOILER 


in LESS SPACE... at LESS COST! 


The Clayton Forced Recirculation Steam Generator produces more 
steam per pound of weight and per cubic foot of space occupied 
than any boiler known...and at less cost. Fast steaming, automatic 
and safe, the Clayton Generator sets a new standard of efficiency 


for the production of processing steam. It is the only steam genera- 
tor with a cost curve that parallels the load demand curve through 
all stages of operation. Each unit...15 to 100 h. p....is complete, 
ready to connect and operate upon delivery. No burners, pumps, 
instruments or accessories to buy. 


THIS COUPON BRINGS PROQ(QF To your DESK 


An animated, colored flow 
chart shows you how and why 
the Clayton Forced Recirculation 
principle can cut your steam costs. 


MANUFACTURING COMPANY, 
x 550, EL MONTE, CALIFORNIA 
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| trols pressure shutoff point. Minor changes 
or adjustments are made by turning adjust- 
ing screw at one end of shutoff. System 
connection is '% in., gage connection %4 in. 
Sprague Engrg & Sales Corp, Gardena, 
Calif. ‘ 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


SELF-DUMPING TRAILER P205 

Conveniently sized for one-man _han- 
dling, Phil-Dump model T-SRF-44, self- 
dumping trailer features a sturdy tongue 
for manual and tractor handling as well as 


| pockets for prongs of a fork lift truck. 


Made of heavy gage steel, all-welded con- 
struction. Wheels are equipped with roller 
bearings and solid rubber tires; two of the 
wheels are castered for easy maneuvering. 
Phillips Mine & Mill Supply Co, 2374 
Jane St,-Pittsburgh 3, Pa. 


Bottom 


Climb Cut 
Chip Heavy 
00 of Botton 


Chyo 
0 Bottom 


Down feed Cut 
Chip Fine an Top, Heev, 
on Bottor. 


UNIVERSAL GEAR HOBBER P206 


Spur, spiral and worm gears can be cut 
by Cima. gear-hobbing machine employing 


| climb-cutting method. Chip produced in 
| climb-cutting is thick on top and thin on 
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Complete Process Control... from billet -to tube -to fitting 
assures you the finest in WELDING FITTINGS 


Only Globe’s precision process of manufactur- (— 
ing seamless welding fittings begins with the 
billet! For Globe alone among welding fitting 
manufacturers produces seamless tubing . . . 
and Globe alone has the facilities to provide 
exact technical control at every stage of man- 
ufacture — from billet — to tube — to fitting 
—in its own plant. That’s one reason why 
users who want dependable fittings specify 
Globe! 


GLose STEEL TuBeEs Co. 
MILWAUKEE 46, WISCONSIN 
Chicago * Cleveland * Detroit * New York * Philadelphia * For complete..information on 
St. Louis * Denver * San Francisco * Glendale, Cal. the finest welding fittings avail- 
Producers of Globe seamless stainless steel tubes — Gloweld able anywhere, send for the 
welded stainless steel tubes — alloy — carbon — seamless steel Globe Welding Fittings Catalog. 


tubes — Globeiron (high-purity ingot iron) seamless tubes 
— Globe Welding Fittings. 
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can Radiat can ti fool the ‘‘ex- 
ts perts."’ Four tin cans — one painted 
white, one black, one highly polished 
and one covered with asbestos, after 
being filled with boiling water will 
cool at different rates. Which should 
cool most rapidly? Fill four cans as 
shown and record temperatures 
Kircholt's law still holds! 


Radiation, conduction or convection — Bush finned surfaces 
offer high heat transfer coefficients meaning greater economy 
in coil size for a given load. Heating or cooling for product 
or comfort, there’s a Bush unit to answer the need. Write for 
catalogs 350 and 425 which describe the Bush line and in 
addition contain valuable engineering data. 


Air Conditioning Units 2 to 70 Standard Pipe Radiation. For 
tons capacity for cooling, heat- heating. Copper tube, alumi- 
ing. 1800 to 18,000 CFM. num fin or all steel. 


Water coils of copper tube Cooling Towers and Evapora- 
aluminum fin for cooling, heat- tive Condensers 3 to 75 tons. 
ing. Wide variety of sizes. Cuts water consumption 90%. 


TRANSFER 
PRODUCTS 
SINCE 1907 


More EQUIPMENT NEWS 


Begins on page 158 


the bottom, quite different from conven- 
tional down-feed method. There is much 
less material to be removed at the bottom 
of the cut, and a much better tooth flank 
finish results. Feed per hob revolution can 
be safely increased without impairing fin- 
ish or tooth accuracy. 

The Cima is the universal type, for spur 
gears. Comes equipped with differential 
mechanism to simplify cutting spiral gears. 
Cutter head has tangential feeding for 
turning out multiple-start worm gears with 
greater accuracy and full contact withow 
ridges on the tooth flanks. Worm gears 
can be produced with fly cutters, a val- 
uable feature for repair work, since worm 
gear can be replaced even though no hob 
is’ available. Machine table measures 19 
in., hob, 5 in. dia. by 6 in. length; weighs 
1000 Ibs. 

Geo Scherr Co, 200 Lafayette St, New 
York 12, N. Y. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


CIRCUIT BREAKER P233 

New design of the Magnette panelboard 
circuit breaker makes it interchangeable 
with many other conventional breakers. 
Since it has no thermal elements, its rating 
is not affected by room or internal panel- 
board temperature. On simple overloads, 
breaker provides for a time delay; but at 
10 times the rated current or short circuit 
conditions it trips instantly. 

Breaker is available in single pole units, 
120 volt ac, 15 to 60 amps or two pole 
units, 120/240 volt ac, 15 to 35 amps, ap- 
proved by Underwriters’ Laboratories. Com- 
plete information in Bulletin 3101. 
Heinemann Electric Co, Trenton 2, 
N. J. 


LINE TYPE PURIFIER P202 

Compressed air, gas, vapor and steam 
lines operate better with a more efficient 
removal of entrainment. New series of 
Hi-eF purifiers can remove solids from ex- 
haust steam installations. This guck fouls 
automatic regulating equipment to add to 
maintenance, reduce heating efficiency and 
lengthen downtime. When vented, it 
damages plant equipment and creates a pub- 
lic nuisance as well in neighboring areas. 

The company further claims these puri- 
fiers remove condensate from compressed 
air lines, deliver clean, dry steam for food 
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THIS YEAR 
LOOK INTO 
D.T. 


WILLIAMS 
VALVES 


GUARDIANS OF 


THE PIPELINES 


VALVES 


{ 
| 


THE D. T. WILLIAMS VALVE CO. 


Division of The Schaible Company 
SUMMER STREET « 


POWER °* FEBRUARY 1952 


“YOST 
solve your flow control problem. 
187 
yee 


AJAX Spiralwound gaskets have built in resilience 
for safer seals with lighter bolt-loads. “The Spring 
is the Thing.” 


The live-spring action of U-shaped 

metal plies lets this gasket “Breathe” 

with varying pressures and. tem. 
peratures. 


Multiple knife edges bite 
into flange surfaces. Each 
ply is a separate seal. 


Thrifty. Ajax gaskets can 
be reused because they 
don’t lose their resili- 


ency under compression. 


Materials of construc- 
tion meet all gasket 
requirements. Metals are 
plated low-carbon steel 


or stainless. Fillers are Canadian or Blue African asbestos or 
chemically inert TEFLON.* Sold universally through Industrial 
Distributors. Ask your Mill Supply House or write 


Pont’s trademark for its tetrafluoroethylene resin. 


UNITED 
STATES 
GASKET 


COMPANY 


680 N. 10TH STREET, CAMDEN, N.J. 
LEADING FABRICATORS OF “TEFLON” 
FOR THE CHEMICAL, PROCESS AND 


ELECTRONIC INDUSTRIES 
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processing, prevent line scale and liquid 
contamination in process gas and air lines, 
and remove entrainment in vapor lines fol- 
lowing operation. 

V D Anderson Co, 1935 W 96th St, 
Cleveland 2, Ohio 


For more data on these items, use post cards, 
pl6é7. Identify request with P and number. 


OIL PRESSURE LOADER P229 

A panel-mounted oil pressure loader for 
manually controlling oil pressure to devices 
normally operated automatically. Both au- 
tomatically and manually controlled pres- 
sures are indicated on gages, so operator 
can avoid discontinuity by matching the 
two pressures before switching from one 
control to the other. A three-way valve 
selects the mode of control. 

Device is especially useful in starting up 
hydraulically-controlled equipment. Stand- 
ard output pressure range is 0-60 psig with 
an oil supply pressure of 100 psig. Varia- 
tions in supply pressure do not affect output 
pressure unless supply pressure falls to 
within 5 psig of output pressure. Bulletin 
156 fully describes the unit. 

Askania Regulator Co, 240 East On- 
tario St, Chicago 11, Tl. 


ALLOY WELDING FITTINGS —P220 
Key-Kast alloy-steel welding pipe fit- 


tings and flanges are based on a new de- 
sign of greater wall thickness throughout 
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Starts fast at 
forty below. ee 


This belt conveyor carries coal from rail- 
road cars to overhead hoppers for a power 
company located in the northern part of the 
Midwest . .. so far north that temperatures 
frequently hit forty below zero. Starting the 
conveyor in that kind of weather meant lost 
time, wasted manpower. The bearing lubri- 
cant became so stiff that five or six men 
often were required to pull on the belt. 
Three hours a day frequently were lost in 
getting the unit in operation. 

As many as a dozen conventional lubri- 
cants were tried without success before a 
change to STANOLITH Grease No. 42 was 
made on the recommendation of a Standard 
Oil lubrication specialist. None could match 
the ability of STANOLITH to provide easy 
starting at extreme low temperatures, and 
still maintain effective lubrication during 
high summer temperatures. 

STANOLITH Greases are filling the bill in 
a wide range of industrial and processing 


applications because of their resistance to 
heat and to the washing action of water, 
and their ability to flow readily under wide 
variations in temperature. A Standard Oil 
lubrication specialist can help you take ad- 
vantage of these special properties. A call 
to your local Standard Oil Company office 
is all that’s necessary. Or write: Standard 
Oil Company (Indiana), 910 South Michi- 
gan Avenue, Chicago 80, Illinois. 


Meet R. R. Rowlands, of Stand- 
ard’s ha Crosse office. He is the lu- 
brication specialist who worked 
with this power company to find 
the right grease for an especially 
tough job. And as a result of his 
work, the company was able to 
save considerable time in the op- 
eration of a coal conveyor. 

His on-the-job service is typi- 
cal of that available to all mid- 
west plants through a corps of 
such lubrication specialists. You 
can be sure that the specialist in 
your own area has both the prac- 
tical experience and the training 
in a Standard Oil Lubrication En- 
gineering School that will result 
in dependable, thorough assist- 
ance. 

Why not call your local Stand- 
ard Oil Company office today? 
Put a lubrication specialist to 
work on your problem now. 
When he calls, be sure to discuss 
the advantages and performance 
records of these outstanding 
products : 


STANOIL Industrial Oils This mul- 


ti-purpose line of oils provides 
cleaner operation of hydraulic units, 
supplies effective lubrication in air 
compressors, gear cases, and circu- 
lating systems. One or two grades 
can replace a wide variety of spe- 
cial oils and lubricants. 


CALUMET Viscous Lubricants These 
greases strongly resist washing and 
throw-off. Their superior wet- 
ting ability affords better coat- 
ing of open gears and chains, 
better internal lubrication 

of wire ropes. 
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STANDARD OIL COMPANY STANDARD (Indiana) - 


Better Piping 
Systems at 
lower piping 
cost... 


CAN BE YOURS 


You can improve your piping 
systems and make worthwhile 
savings in installation costs by 
using Jefferson Unions. 


These advantages are made 
possible by the exclusive Jef- 
ferson Recessed Brass Seat—a 
feature which provides surface 


Get in touch with your 
nearest distributor—or di- 
rect with us—for your 


contact, is protected from pipe 
ends and results in free flow 
through the joint . . . a joint 
set up tight with minimum 
pressure. 


In nearly every case where Jef- 
ferson Specialty Unions are 
used, savings in time, material 
and labor are realized because 
fewer threaded joints and nip- 
ples are required. And with 
every such joint eliminated 
there is a corresponding elimi- 
nation of a possible source of 
leakage. 


Jefferson also makes AAR male 
and female unions, Endur 3002, 
Excel 2502 and Master 1502 
unions. All-iron seats can also 
be furnished in all types. 


More EQUIPMENT NEWS 
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and added thickness at areas of stress. 
Fittings are said to be stronger and give 
longer life to piping systems at lower unit 
cost. They meet ASA, ASME and ASTM 
standards, are available in low and inter- 
mediate alloys and various types of stainless 
steel. All sizes and schedule numbers are 
included in this line. Boss on all fittings 
is for tapped opening. 

Key Co, East St Louis, Ill. 


For more data on these items, use post cards, 
pl67. Identify request with P and number. 


LOW RESISTANCE OHMMETER 
P236 

Ohmmeter is supplied in two models, both 
having the same ranges of 0 to 1000 and 
0 to 10,000 microhms. Model 1 B is a 
battery-powered set using 2 dry cells. 
Model 1 R has a built-in rectifier that can 
be plugged in to any ordinary lighting cir- 
cuit outlet. 

Complete units, with batteries or rec- 
tifier, weigh about 19 lbs. There is a wide 
variety of applications, such as routine 
tests on circuit-breaker contacts, relay 
switches, bonds, connections and joints, and 
bar-to-bar tests on commutator type arma- 
tures. 

James G Biddle Co, 1316 Arch St, 
Philadelphia 7, Pa. 


FLAME FAILURE SAFEGUARD P203 
Semi-automatic or manually-fired gas, 
oil, and combination gas-oil burners can 
he protected with reliable electronic safe- 
guard. Actually “sees” all flames, and main- 
tains constant guard against the danger of 
flame failure. When flame fails, Fireye 
System FP-4 instantly cuts off fuel. It can 
be wired to sound an alarm, if desired. 
Consists of electronic control, Type 
26SJ5, and Firetron scanner, 48PTI. Scan- 
ner contains the new Firetron tube, a photo- 
conductive cell, and is installed in short 
lengths of standard ‘2-in. pipe located 
where its sensitive cell can scan the flame 
area. 
Combustion Control Corp, 77 Broad- 
way, Cambridge 42, Mass. 
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Cutaway View of PARKER Aircraft Shutoff Valve Showing O-Rings. 


woot; Seals...Simple to use 


WHEN YOU SPECIFY PARKER O-RINGS 


THIS IS IT 


Cross section drawing 
of O-ring in groove, 
sealing under pressure. 


POWER + FEBRUARY 1952 


PARKER synthetic rubber O-rings provide perfect, 
leak proof sealing with economy of weight and space 
. . . Without special complicated design . . just a 
groove for the O-ring is needed. Economical in 
first cost, easy and simple to replace. For moving 
and non-moving applications. 

PARKER is the one source for all standard 
O-rings to meet specifications covering fuel, hy- 
draulic and engine oil services . . . and for special 
service O-rings of tested and approved compounds. 
Ask your PARKER O-ring Distributor for Catalog 
5100, or write direct to The PARKER Appliance 
Company, 17325 Euclid Avenue, Cleveland 12, Ohio. 


TUBE FITTINGS * VALVES « O-RINGS 


Plants in Cleveiand + Los Angeles + Eaton, Ohio + Berea, Ky. 


Diana 


O-RINGS 


ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 


Akron 9, Ohio 
BOSTON 
Irving B. Moore Corp. 
65 High Street 
Boston, Mass. 
BUFFALO 
Hercules Gasket & Rubber Co. 
327 Washington St. 
Buffalo 3, N. Y. 
CHICAGO 
Shields Rubber Co. 
564 W. Randolph St. 
Chicago 6, Ill, 
Air Associates, Inc. 
5300 W. 63rd St. 
+ Chicago, lil. 
CLEVELAND 
Cleveland Ball Bearing Co. 
3865 Carnegie Ave. 
Cleveland, Ohio 
Neff-Perkins Co. 
1360 West 9th St. 
Cleveland 13, Ohio 
DALLAS 
Air Associates, Inc. 
3200 Love Field Dr. 
Dallas 9, Tex. 
DETROIT 
J. N. Fauver Co. 
49 West Hancock St. 
Detroit 1, Mich. 
FORT WORTH 
Adco Industries 
1413 Electric Bidg. 
Fort Worth 2, Tex. 
INDIANAPOLIS 
F. H. Langsenkamp Co. 
229 E. South St. 
Indianapolis, ind. 
LOS ANGELES 
Synthetic Rubber Products Co. 
1538 South Eastern Ave. 
Los Angeles 22, Calif. 
MIAMI 
Air Associates, Inc. 
International Airport 
Miami, Fila. 
MILWAUKEE 
Allrubber Products & Supply Co. 
612 South Second St. 
Milwaukee 4, Wis. 
MINNEAPOLIS 
Van Dusen Aircraft Supplies, inc. 
2004 Lyndale Ave., South 
Minneapolis 5, Minn. 
NEW YORK 
Durham Aircraft Service Co. 
5615 Northern Bivd. 
Woodside, N. Y. 
Nielsen Hydraulic Equipment Co. 
298 Lafayette St. 
New York 12, N. Y. 
PHILADELPHIA 
Goodyear Supply Co. 
1506 Latimer St. 
Philadelphia, Pa. 
PITTSBURGH 
Shields Rubber Co. 
137 Water St. 
Pittsburgh 22, Pa. 
ST. LOUIS 
Metal Goods Corp. 
5239 Brown Ave. 
St. Lovis 15, Mo. 
WICHITA 
Standard Products, Inc, 
650 E. Gilbert 
Wichita 11, Kan. 
CANADA 
Railway & Power Engineering 
Corp., Ltd. 
3745 St. James St. 
Montreal 30, 
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WHY NOT 
TURBINE 
DRIVE? 


highly practical. 


Pumps, fans, compressors, special proc- 
essing machines, in fact almost any ma- 
chine requiring driving power can be fitted 
with an economical and dependable 
steam turbine driver selected from the 
many types available. 


Steam turbines provide safety, low maintenance expense and ability to 
operate for long periods without inspection. Unsheltered installations are 


A large selection of types and frame sizes, special features and acces- 
sories are available on short delivery to suit your application. 


Murray 
Type V 


MURRA 


Among the newest in the Murray turbine line is the Type V vertical turbine, 
above. This machine provides completely enclosed construction, either 
direct-connected or geared for vertical pumps up to 600 HP and beyond. 
See that your new vertical pump is driven with a Type V steam turbine. 


Contact your nearest Murray representative or write direct to— 


IRON WORKS COMPANY 


BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century. 


More TECHNICAL BRIEFS 


Begins on page 154 


of main gas transmission pipelines is 
about 100,000 miles with installed com- 
pressor horsepower of approximately 
31% million. 

In the past most compressors have 
been the reciprocating type, driven by 
direct-connected reciprocating gas en- 
gines, in stations 75 to 100 miles apart. 
Gas was compressed to a pressure ratio 
between 1.5:1 and 2:1. This heated 
the gas so that it had to be cooled 
before returning to the line, in order 
to maintain line capacity. By reducing 
station spacing, lower compression ra- 
tios are possible and gas cooling is no 
longer needed. Pump horsepower can 
be reduced 25 to 40%. 

Studies determined the economic 
comparison between gas-turbine-driven 
centrifugal compressors and conven- 
tional direct-driven reciprocating gas 
engines. One study showed a 26 in. 
OD pipeline could deliver the same 
capacity with a gas-turbine-driven cen- 
trifugal compressor as a 30 in. OD line 
with reciprocating engines. 

It was concluded the gas turbine 
could economically drive centrifugal 
compressors on gas lines 20 in. in di- 
ameter and larger. The simple single- 
shaft gas turbine unit proves ideal as a 
booster where great flexibility is not 
required and its use is restricted to 
taking care of peak loads. Where more 
flexibility is needed to take care of 
large pipeline flow variations, the dual- 
shaft gas turbine is required. With 
addition of a regenerator this unit be- 
comes competitive on a fuel and lubri- 
cating oil cost basis. ASME _ paper. 
No. 51-A-102. 


Directions for ordering papers on p 156 


Present Development of the Reheat 
Steam Turbine. By R L Reynolds, 
Westinghouse Electric Corp. 

Present conditions, like high fuel 
costs, larger unit capacities and high 
operating load factors, make use of 
the reheat cycle increasingly attractive. 
Advantages and disadvantages of the 
reheat cycle, the degree of acceptabil- 
ity of this type of turbine, typical de- 
signs, operating experiences and prob- 
lems are presented. 

Reheat cycle advantages are (1) in- 
creases of 4 to 5% in turbine thermal 
efficiency when reheating to the initial 
steam temperature. (2) Reduction of 
15 to 18% in boiler feed pump power; 
this further improves the station heat 
rate. (3) 7 to 8% reduction in con- 
denser size. (4) Reduction in main 
steam generator size because of 15 to 
18% reduction in steam flow. (5) 
About 5% reduction in fuel-burning 
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Performs complete purification, 
dehydration and degasifica- 
tion. No blotter press re- 
quired. 


Performs equally well in the 
field or at a central station. 
Low operating cost. 


No service interruptions. Puri- 
fies oil while transformers, cir- 
cuit breakers, etc., are in op- 
eration. 


Automatic, interlocking safety 
controls insure complete pro- 
tection. 


A regular program of PURIVAC 
oil purification reduces power 
failures and equipment damage 
caused by deteriorated oil. Utili- 
ties and power plants have 
proved that PURIVAC preventive 
maintenance prolongs the useful 
life of oil . . . eliminates costly 
transformer cleaning operations 

. restores color, neutralization 
number and dielectric strength 
of oil. 


Only HOUDAILLE PURIVAC gives you 
this Pp oil p i service. 
Write today for special bulletins giv- 
ing lete information, 

tions, case histories, laberatery re- 
ports, etc. 
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Puri 


Insulating Oil 
Purifier 


Omaha Public Power District employs re) 
Houdaille mounted in a truck 
to maintain a lete oil purification 
program covering all oil filled electrical 
equipment at the main plant and more 
than 300 substations. More than 1200 
pieces of equipment are served .. . some 
located 55 miles from the shop. 


HONAN-CRANE CORP. 


1200 SIXTH STREET, LEBANON, INDIANA 


A Subsidiary of 


Houdaill fl C | 
Vay = 
DIL FILTER MANUFACTURER 
€ 
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NEW, VALUABLE BOOKLET ON 
STATIONARY AIR COMPRESSORS 


® Savings Provided Up to 50% 
® Space-Saving Advantages 

® Value of Unit System 

® No Foundation Required 


® Complete Schramm Installation with 
Schramm Accessories 


12 color pages include: 


® Weights and Dimensions 


Unistage . . . Belt Drive . . . Direct 


Motor Drive 


Extras 


--.in fact, the complete Schramm story on stationary air compressors. 
Write today for your free copy 


SCHRAMM 
AIR COMPRESSORS 


® Construction Details Blueprinted 


SCHRAMM, INC. 
The Compressor People + WEST CHESTER - PENNA. 


DEPT. F 
NAME 
STREET 
CITY. ZONE STATE 
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equipment. (6) About 50° reduc- 
tion in turbine exhaust moisture. (7) 
Reduction in size of feedwater heat- 
ing equipment. (8) Reduction in size 
of low pressure blading because volum- 
etric steam flow is reduced 7 to 8%, 
or, if same size blading is used, reduc- 
tion in leaving losses from the turbine. 

Disadvantages are (1) Additional 
cost of boiler reheat section, and the 
reheat steam piping from and to the 
turbine. (2) Increased cost of the 


| steam turbine. (3) Slight increase in 


complexity of operation and control. 
(4) More floor space requirements for 
the slightly longer turbine and the in- 


| serceptor valves, dump valve, and _re- 


heater piping. (5) Added complica- 
tion in piping and valve arrangements 
and in provision for flexibility in the 
piping system. ASME paper. No. 51- 
A.-68. 


Directions for ordering papers on p 156 


Comparative Efficiencies of Reheat 
and Non-Reheat Turbine-Generators. 
By C W Elston and P H Knowlton, 
General Electric Co. 

Shows the amount of test informa- 
tion obtained on complete turbine-gen- 
erator units since 1946; compares test 
results with guaranteed figures; shows 
how well the general performance cal- 
culation method given works. 

Certain definite trends in the large 
turbine field are apparent: 

(1) Great increase in number and 
average rating of units put in service. 
(2) Increase in use of high pressure, 
though no increase in the maximum 
established pressure. (3) Increase in 
the maximum, as well as in average 
temperatures. (4) Decided increase in 
maximum capability of 3600 rpm units 
and in the number of units built for this 
speed as compared with 1800 rpm. (5) 
Definite revival of the reheat cycle. 

In view of these trends, an analysis is 
made of the applicable data. ASME 
paper. No, 51-A-139. 


team Station Design 


| Progress Report of Reheat Boiler De- 


sign and Operation. By W J Vogel and 
E M Powell, Combustion Engineering 
Superheater, Inc. 

The problem in the reheater is quite 
different from the superheater. Temper- 
ature and pressure of steam leaving the 
high pressure turbine decrease with a 
reduction of load; this increases the 


| heat per lb of steam to be added in the 


reheater. No single furnace-tempera- 
ture characteristics can satisfy the 
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\, IRON VALVES that give you 


Steel Valve Features 


FOUNDED 1883 


NOW the workhorse of the family—OIC’s iron 
valve—offers you features formerly found only in 
steel valves. It’s a brand new valve built around 
more than a third of a century’s experience in mak- 
ing iron valves. We kept only the old handwheel. 


4, 4, 
bilin 


I Lubricated yoke bushing, renewable without re- 
moving bonnet. 


Examine these construction details: | 


2 Deeper stuffing box; longer packing life. 


3 Inserted back seat bushing permits repacking 
under full pressure. 


4 Stronger body-bonnet joint; uniform gasket com- 
pression. 


5 Better metal distribution, reduced weight, increased 
strength. 


6 Sturdy tie-ribs; added resistance to pipeline stresses. 


7 End-seated bronze seat rings will not loosen in 
service. . 


8 |-Beam type solid wedge, accurately guided. 


9 Straight-through port areas reduce flow resistance. 


10 Rolled-in seat facings on wedges give longer life. 


OIC’s new line of Iron Valves gives you longer 
service, lower upkeep and greater security. For 
Bulletin 805 telling you all about them, call your 
local OIC distributor or write The Ohio Injector 
Company, Wadsworth, Ohio. 


VALVES 


FORGED AND CAST STEEL - IRON - BRONZE 
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sheathed, deck filled, low pressure distribution, two double 


‘ 8000 G.P.M. United power plant installation. Transite \ 
{ induced draft cells. 


for 


POWER... OIL...GAS 
AND REFRIGERATION 


Individually Designed and 
Constructed in All 
Mechanical Draft Types 


Properly sized to take care of all peak load 
requirements. Carefully engineered to meet in- 
dividual cooling problems. Constructed of any 


specified and mutually acceptable quality ma- 
terials. 


Many United installations now in service. Full 
details, illustrations, etc., in Bulletin No. 50. 
Write for it today. 


UNITED COOLING TOWER CO. 


Authorized Representatives In Principal Cities 
Porter Building Kansas City 2, Missouri 
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needs of both reheaters and superheat- 
ers. 

In order to minimize the effects of 
both reheater and superheater, quantity 
of water to be used for (1) desuper- 
heating (2) obtaining maximum cycle 
efficiency over the widest possible load 
range, make it necessary to set heating- 
surface proportions so they require the 
same furnace temperature at full load. 
At reduced load the superheater re- 
quires addition of spray water to limit 
the steam temperature. Quantity of 
water to be added for an example. the 
author cites, reaches a maximum at the 
design point (70% full load) equivalent 
to 1.7% of primary steam flow. The re- 
port shows how this theory actually 
works in practice. ASME paper. Vo. 
51-A-144, 


Directions for ordering papers on p 155 


Design Factors in Reheat Boiler Per- 
formance and Operation. By H H Hem- 
enway, Foster Wheeler Corp. 

Describes reheat boilers that operate 
with low furnace exit gas temperatures 
and yet provide control of superheater 
and reheater outlet steam temperatures 
over wide load ranges. Various means 
for controlling primary and_ reheat 
steam temperatures and design provi- 
sions for some operating and mainte- 
nance problems are discussed. 

Control system of a reheat steam gen- 
erator is only a little more complicated 
than that for a standard unit. The 
control of reheat temperature of a con- 
vection reheater with by-pass control is 
relatively simple. Damper position af- 
fects only slightly the other components 
of control system. Draft loss across any 
component of the reheater, boiler or 
economizer having a by-pass section in 
parallel should not be used as an index 
of air flow because draft loss varies 
with damper position. 

Where a radiant reheater is used, 
reheat temperature is controlled by dif- 
ferential firing between the wing fur- 
naces and center furnaces. 

Safety valves having 100% of re- 
heater capacity should be installed be- 
tween the reheater and turbine. An 
average installation would have valves 
for 75-80°% of capacity before the re- 
heater and a 20-25% of capacity after 
the reheater. 

When it is located in a zone of high 
gas temperatures, reheater should be 
protected against sudden loss of load. 
Placing it after the superheater re- 
duces possibility of damage. Adequate 
protection is provided by the combus- 
tion control that reduces the firing rate 
and hence lowers gas temperature to 
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It’S a virtue to get things done in a 
hurry, but it’s a lot safer to plan your 
critical piping project so that haste is 
unnecessary. That’s the way we do 
things at Mitchell. From start to finish, our piping 
specialists take every precaution to assure you of 
work that will meet the severest tests. More than 
half a century of continuous growth. proves that 


there is a place for this kind of integrity. Whether W. K. MITCHELL & Cco., INC. 


your next project is large or small, send us your 2944 Ellsworth Street, PHILADELPHIA 46, PA. 
drawings for an estimate—you'll be glad you did. —Representatives in Boston, New York, Cleveland, Mobile, Havana 


WE ARE INDEPENDENT PIPING FABRICATORS AND ERECTORS 


wee Mh CHL 


PIPING FABRICATORS AND CONTRACTORS SINCE 1899 
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Stickle Open Coil Heaters prevent corrosion by 
deaerating feed-water — removing destructive 
oxygen and CO.. Staggered bars in circular, 
cast iron, 3-sectional trays force water to flow 
irregularly in a thin film, depositing solids and 


"X-RAY" 


View of Stickle 


Coil Deaerating Feed- 


Heater 


with cast 


iron shel 


KY 


releasing non-con- 
densable gases. Trays 
cannot overflow — 
may be easily re- 
moved for cleaning. 


When you preheat 
feed- water with a 
Stickle Heater, the 
steam provides one- 
sixth of your boiler 
feed supply. Every 
bit of this “bonus 
sixth” is pure water, 
free from scale-form- 
ing substances. Open 
coils bring  feed- 
water into direct 
contact with steam— 
immediately transmit 
heat from steam to 
water — cutting your 
fuel costs 10-15%! 


Stickle Heaters are 
available in a wide 
variety of sizes—in 
capacities ranging 
from 3,000 to 250,- 
000 Ibs. MINIMUM 
RESULTS GUAR. 
ANTEED FOR 
EVERY  INSTAL- 
LATION. Write for 
detailed Bulletin 117. 
It’s free! 


STICKLE STEAM SPECIALTIES COMPANY 
2265 Valley Avenue @ Indianapolis 18, Indiana 


other cost- 
cutting 
STICKLE 
equipment 


Stickle Differential 
Drainage and Boiler 
Return System 


Stickle Regulating 
and Reducing Valves 


Stickle Open Float 
Steam Traps 


FREE!—write for 
free illustrated Stickle 
bulletins describing 
equipment shown 
above. Ask for Bul- 
letins 250 (Return 
Systems), 235 
(Valves) and 115 


(Traps). 


| More TECHNICAL BRIEFS 


Begins on page | 


the reheater to a safe value. Bypass 
lines that provide emergency steam flow 
through the reheater will offer some 
protection. The amount varies inversely 
with gas temperatures and heat trans- 
fer rates of the reheater surface. ASME 
paper. No. 51-A-142. 


Influence of Boiler Design and Oper- 
ating Conditions on Steam Contamina- 
tion. By P M Brister, F G Raynor and 
E A Pirsh, Babcock & Wilcox Co. 

The steam drum is an important 
functional part of a boiler. It is here 
feedwater comes in and saturated steam 
goes out. Circulating water for the 
boiler leaves from this drum, partially 
evaporates in the steam generating cir- 
cuits, and then returns to the steam 
drum where the steam and water sep- 
arate. Chemicals for treating the boiler 
water usually enter at this drum, and 
blowdown for controlling the chemi- 
cals in the boiler water is usually taken 
from it. Contamination can readily de- 
velop here. 

All the steam generated in the boiler 
comes to the steam drum in a mixture 
with water. It must be separated from 
this water (primary separation) so the 
water can be recirculated to the boiler 
together with the feedwater replacing 
the removed steam. 

After primary separation, steam is 
usually not sufficiently pure to use in 
high-pressure turbines, so further pur- 
ification is necessary. This second 
phase of separation is called secondary 
separation or steam scrubbing. It is 
entirely different from primary separa- 
tion since it requires removal of small 
droplets of moisture from the steam. 

The authors go on to discuss design 
and operating procedures to get steam 
of proper purity. ASME paper. No. 
51-A-95, 


Directions for ordering papers on p 156 


Operation and Performance of Reheat 
Boilers. By P R Loughin and H H 
Poor, Babcock & Wilcox Co. 

There is little difference between 
operation of a reheat boiler and a non- 
reheat boiler during normal start-up 
from cold. Actually a reheater is mere- 
ly an additional superheater which must 
be drained or boiled out. and protected 
from overheating, during the pressure- 
raising period when there is no steam 
flow through the tubes. 

Before the fire is lighted reheater 
should be drained as completely as its 
design permits. Reheater drains that dis- 
charge to the condenser should be left 
open until the boiler load is 5 to 10% 
of full rated steam flow. Reheater 
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Auto industry uses BJ Hydropress Pumps 
to descale forged parts hydraulically! 


Manual or mechanical descaling operations are 
time-taking and profit-robbing. Especially when a 
product requires several descalings during pro- 
duction. You'll save time, money and rejects by 
descaling hydraulically with BJ Hydropress pumps. 
Here's one of the many examples of modern 
hydraulic descaling as used by the automotive 
industry. During the heating of axle bars prior to 
forming, scale is created and must be removed. 
This is done in a hydraulic descaling cabinet. As the 
bar is inserted, a lever is tripped and high velocity 
water at 1500 to 2000 psi hits the bar from 3 to 5 
nozzles. Scale is removed in 1's seconds! Afterwards 
the hot bar is placed on a forming roll. 
The BJ Hydropress pump is ideal for this type 
of work because of its unique construction features. 
It does not require relief valves, accumulators or 
extra heavy fittings and piping. Its double volute 
design creates inherent balance at all heads and 
en ineered capacities. Its vertical construction allows the use of 
g a simple foundation and a minimum of floor space. 
answers 


For more information call your local BJ sales 
This automobile plant ; pels sy engineering office or write: 
two BJ Hydropress 
Pumps for descaling. ackson Co 
_ One pump services as Byron J 


Since 1872 
many as 10 cabinets (with 5 operating at o P.0. Box 2017, Terminal Annex, Los Angeles 54, California 


Sales Offices in Principal Cities 


i 
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100CH... but Smooth 


e Electric furnace steel is used in the manufac- a3 
ture of R-P&C Cast Steel Valves. With all parts Zz ct 


of equal strength, they are tough. Bodies resist sah oe 
distortion. One-piece yoke is rigid, provides per- a ps 


manent alignment. Gland packing stays tight at 
high pressures and temperatures. Requires little 
servicing. Internal design permits smooth flow 
and positive shut-off. 

You'll save money with R-P&C Cast Steel Gate 
valves. See your R-P&C distributor or write the 
nearest R-P&C district office for information. 


VALVE DIVISION 
AMERICAN CHAIN & CABLE 
Reading, Pa., Atlanta, Baltimore, Bosto 


Denver, Detroit, Houston, New York, Philadelphia, 
Pittsburgh, San Francisco, Bridgeport, Conn. 
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Begins on page 154 


drains that discharge to the atmosphere 
should be left open until it is time to 
start the hogging jets of the condenser, 
then closed so air will not be drawn 
into the condensate system. If the re- 
heater is non-drainable, any water that 
remains in the tubes must be boiled out 
during the starting-up firing period. 

During the pressure-raising period, 
before there is steam flow through the 
reheater, gas temperature entering the 
reheater must not exceed 900 F. In 
most cases the similar restrictions on 
firing rate necessary to protect the su- 
perheater will provide adequate pro- 
tection for the reheater. 

Quick starting from hot bank. A 
high-pressure high-temperature turbine 
drops about 150 degrees F during a 
6-hr shutdown. To minimize tempera- 
ture differentials, steam temperature 
should be close to turbine temperature 
while the turbine is brought up to 
speed, synchronized, and loaded. It is 
not possible to deliver high-tempera- 
ture, high pressure and reheat steam at 
the 30-50,000 Ibs per hr required to roll 
the turbine at no load. So a temporary 
artificial load must be applied during 
the 15 minutes between putting the 
boiler on the line and loading the tur- 
bine. 

The authors describe several work- 
ing arrangements and outline other 
similar problems. ASME paper. No. 
51-A-80. 


Field Testing of Steam Sampling Noz- 
zles. By E B Morris, American Gas 
and Electric Service Corp. 

There’s a general concept that the 
most important consideration in obtain- 
ing a representative sample of steam, 
aside from nozzle location, is that ve- 
locity of sample entering the nozzle 
ports equal the velocity of steam flow- 
ing past the nozzle. Lower than stream 
flow velocity should produce a sample 
of lower purity than representative, and 
conversely, higher port velocity should 
result in higher than representative 
purity. 

This paper presents results of pre- 
liminary tests on evaporator vapor, con- 
ducted with sample nozzles of different 
design. These tests indicate what trends 
might be expected and attempt to de- 
termine the limitations in such testing 
with commercial evaporator installa- 
tions. The tests cover only 2 types of 
nozzles for a specific upflow location. 
ASME paper. No. 51-A-94. 


Water Treatment 


Correlation of Silica Carry-over and 
Solubility Studies. By C Jacklin and 
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Indianapolis Power & Light Installing 
FIVE I-R RECTANGULAR CONDENSERS 
at fast-growing White River Station 


OTHER I-R 
EQUIPMENT 


in the Station 


Boiler-feed pumps 


Cc + 


Pp 


Circulating-water pumps 
plus many 
smaller pumps 


COMPRESSORS 


AIR TOOLS 


Wien the fifth turbo-generator goes on line, as scheduled for December 1953, 
the Indianapolis Power & Light Company’s White River Station will have increased 
its capacity from 90,000 kw to 271,000 kw in less than four years. All five turbines 
in this station will be served by complete Ingersoll-Rand condensing plants— 
Rectangular Condensers, steam-jet ejectors, condensate pumps and circulating- 
water pumps. Gibbs & Hill, Inc. are the consulting engineers on this fast-growing 


White River Station. 


The first two I-R Rectangular Con- 
densers, each containing 30,000 sq ft 
of condensing surface, were installed 
in 1949 and 1950 to serve two 45,000 
kw turbo-generators. The third conden- 
ser, now being installed, is identical 
and will serve a duplicate 45,000 kw 
turbine. 

It was originally planned to add an- 
other 45,000 kw unit. But, because of 
the increased power demand, the fourth 
turbo-generator will have a capacity of 
68,000 kw ... due on line in 1952. 
It will be served by a 40,000 sq ft 
I-R Rectangular Condenser with com- 
plete I-R auxiliaries. 

Unit No. 5, to be installed in 1953, 
will be another 68,000 kw machine, 


11 BROADWAY, NEW YORK 4, N. Y. 


Ing ersoll-Rand 


* ROCK DRILLS * TURBO-BLOWERS - 


CONDENSERS 


with a duplicate I-R 40,000 sq ft con- 
densing unit. In addition, Ingersoll- 
Rand boiler-feed pumps and a host of 
smaller I-R pumps will be serving right 
along with all the condensing equip- 
ment. 

Ingersoll-Rand Rectangular Con- 
densers, like these five, save space and 
installation costs, because the rectangu- 
lar shell is designed to fit the rectangu- 
lar space available under the turbine. 
They are completely factory assembled 
and shipped in one piece or in flanged 
sections that can be bolted together 
without field fitting or strength welding. 

Your nearest I-R representative will 
gladly discuss this and other new de- 
velopments in the power field with you. 


728.4 


* CENTRIFUGAL PUMPS * 


DIESEL AND GAS ENGINES 
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GIANT STRID 
FORWARD 


in 


CHEMICAL INDUSTRIES 


find this sealed wiring 
most economical, It stands 
up under their difficult 
conditions. 


COLD STORAGE 


and other plants beset 
with moisture or conden- 
sation are glad to substi- 
tute this for conduit wiring. 


MACHINE TOOL WIRING 
becomes less troublesome 
with a semi-flexible, space- 
saving wire that is abso- 
lutely oil proof. 


WIRING* SYST 


PYROTENAX 


DRAWN, WIRING with 
INSULATION OFFERS AMERICA 


POWER PLANTS MARINE 
can safely install Safety demands for fire safety, 


m.i. Power Cables 


Control Cables where high proofness, and non-deteri- 
temperatures prevail. 


and self-contained weather- 


oration are well served. 


A 
> | INSULATED 

Safety m.i. Wiring System, a General Cable 

exclusive, is a product be investigated... 

3: 
. — - 


SAFETY I.1. WIRING* SYSTEM 
provides advantages never before achieved! 


Will Outlast the Structure Completely Moisture-Proof! 


in Which It Is Installed! Simple fittings permanently seal 
both ends of each run of wiring. 

Immune to age-deterioration due 
to its “all mineral’ construction. > No possible entrance for moisture. 


) Normal concern over this hazard 


Unaffected by high temperatures is, thereby, completely eliminated, 


resulting from current overloads, 
either accidentally imposed or to 
meet emergency increased power 


— Rigid yet flexible! 

Thumb pressure bending is suffi- 

One-Step Installation! cient, in ordinary sizes, to fashion 

No additional mechanical protec- ‘ orderly wall patterns—or to con- 


tion required. Safety m.i. Wiring form wiring to any contour. Once 
is its own conduit, installed in formed, it rigidly stays put indef- 
one operation with standard FS initely when fastened with stand- 
switch and junction boxes. Smaller ard clamps or straps. 

No Vapor Passage! 

Completely filled with compacted 
mineral insulation. No need for 


diameter saves space. 

specially installed seals in the 
cable run normally required to 
prevent p ge of combustib 
gases through a wiring system. 


No Heat Deterioration! 


The mineral insulation of Safety 
m.i. is physically stable up to 
2800°C., thereby assuring against 
deterioration by heat even beyond 
the melting point of the copper 
sheath. 


*Exclusively a General Coble Product 


GENERAL CABLE 


coR PORATION 


EXECUTIVE OFFICES: 420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
SALES OFFICES IN PRINCIPAL CITIES OF THE UNITED STATES 
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MAXIMUM PROTECTION AGAINST BLOW-OUTS 


plus LOWER 


OPERATING COSTS 


Cross section view of the GUARDIAN 
gasket shows its unique and rugged 
construction—alternate layers of 
strip metal and asbestos. The inner 
and outer edges are reinforced with 
double thicknesses of metal. 


Guardians Maintain Permanently Tight Joints 


Guardian gaskets are made in round, oval, square, flatside, 
diamond, and pear shapes. They are furnished in a wide 
range of sizes for pipe flanges, boilers and other equipment. 
For raised face pipe flanges, Guardian gaskets with metal 
centering rings are recommended. 


*REG. U.S. PAT. OFF. 


Under Changing Temperature Conditions 


Garwock Guardian gaskets are your most effective and 
economical protection against blow-outs and leaks under 
severe service conditions. They are unaffected by extreme 
temperatures and pressures. 

Permanently tight joints are assured because this gasket 
compresses and rebounds instantly and repeatedly to 
conform with expansion and contraction caused by vi- 
bration or changes in temperature. Thus, the need for 
retightening joints is greatly reduced resulting in less 
maintenance and longer gasket life. 

Guard against costly work stoppages in your plant, 
specify GarLock Guardian Gaskets. 


THE GARLOCK PACKING COMPANY -\ 
PALMYRA, NEW YORK \ 


In Canada: The Garlock Packing Company &> 
of Canada Ltd., Toronto, Ont. - 
® y, 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS 
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ROTOGRATE 


MICHIGAN PAPER 
COMPANY of ?LAINWELL 


Faced with rising fuel costs and declining effi- 
ciency of steam generating equipment, the 
management of The Michigan Paper Company 
of Plainwell had to decide whether to repair 


the present equipment or modernize the 
boilers and install new stokers. 


After thorough investigation by their engi- 
neers, it was decided to install Detroit 
RotoGrate Stokers. The decision was reached 
on the basis of the RotoGrate’s reputation 


for economical operation with a wide range Stokers at The Michigan 


Paper Company of 


of fuels, with low maintenance and low Plainwell plant are 
power consumption. Since being placed in ee 
operation over a year ago, the RotoGrate 

installation combined with the rehabilitation 

of the boilers has produced a substantial and 

satisfactory saving, both in the quantity and 

the cost of fuel, os well as reducing the cost 

of operating labor and maintenance. 


Detroit RotoGrate is an advanced spreader 
stoker with grates that move slowly forward 


to continuously discharge 


the ash at the front. Detroit 
: SINCE 1898 


| SToKers 


§ 
x 
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Write for this complete story of the 
change-over described by T. S. Spicer, 
Associate Professor of Fuel Technology, 
Pennsylvonia State College in Utiliza- 
tion Magazine. No obligation. 
DETROIT STOKER 
COMPANY 
General Motors Michigan 
District Offices in Principal Works at Monroe, Mich. 
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JOB-FITTED 


KENNEDY Fig. 27, Bronze Gate Valve, 
125 Ibs. steam, 200 Ibs. WOG, non-shock 


NEDY 


bronze 
gate 
valves... 


TO ASSURE DEPENDABLE OPERA- 
TION with minimum mainten- 
ance, the complete KENNEDY 
Line is job-fitted ... every valve 
specially designed and engi- 
neered for the job it has to do. 


THE SIMPLE, STURDY DESIGN of the 
rugged KENNEDY Fig. 27 Bronze 
Gate Valve, for example, elim- 
inates the small, quick-wearing 
parts that can cause frequent 
repair expenses. 


EXTRA TIGHTNESS, without undue 
wear on the packing, is assured 
by an unusually deep stuffing 
box. Stripping of the stem and 
disc threads is practically impos- 
sible. Ribs cast on inside of 
valve body fit into channels in 
disc to maintain straight-line 
operation of all moving parts. 


THE STUFFING BOX is provided 
with gland, and the valve can be 
repacked under pressure when 
wide open. 


SCREWED BONNET AND WEDGE 
DISC are standard on the Fig. 27 
in sizes from 4” to 3”. Larger 
sizes are constructed with bolted 
bonnets and cam-type double 
discs with parallel seats. Work- 
ing pressures '4” thru 3”: 125 
Ibs. steam, 200 Ibs. WOG, non- 
shock. 314%” thru 6”: 100 lbs. 
steam, 150 WOG, non-shock. 


TO SAVE TIME AND TROUBLE, the Fig. 27 is job-fitted for easier installation, too. Wide, 
heavy pipe-end hexes have generous chamfer and precision threading ... help you 
make tight connections quickly and easily. 


FOR BEST RESULTS and real economy, standardize on KENNEDY Bronze Valves, and the 
complete line of KENNEDY Iron Valves, Malleable, Cast-Iron and Bronze Pipe Fittings. 


206 


WRITE FOR CIRCULAR 102.. 


= 
VALVES 


. BUY FROM YOUR LOCAL DISTRIBUTOR 


™m KENNEDY 


VALVE MFG. CO. «+ 
PIPE FITTINGS 


ELMIRA, N.Y. 
FIRE HYDRANTS 


More TECHNICAL BRIEFS 


S R Browar, National Aluminate Corp. 

Experimental boiler studies show ef- 
fects of different boiler water constitu- 
ents on silica carryover from 400 to 
4000 psi. They point up a need for 
clarification of the problem of selective 
silica carryover and deposition on steam 
turbines. The authors suggest a method 
of calculating silica solubility in sat- 
urated steam. They establish a correla- 
tion between results of geological 
studies of silica solubility at high tem- 
peratures and pressures, and silica de- 
posits on steam turbines. 

When they plot silica solubility 
against density of water and steam, the 
correlation shows between geological 
studies of silica solubility in steam at 
high temperatures and silica solubili- 
ties in turbine deposits. ASME paper. 
No. 51-A-91. 


Directions for ordering papers on p 156 


Spectrophotometric Determination of 
Small Amounts of Soluble Silica in 
Water. By H E Robison, E A Pirsh and 
E Grimm, Armour Research Founda- 
tion of Illinois Institute of Technology. 

Reports on determination of silica in 
steam condensates and boiler waters 
sensitive to 0.01 ppm. Using the re- 
duced silicomolybdate complex, and 
measuring color by a spectrophotometer 
at a wave length of 815 m. is recom- 
mended. Silica-free reagents, 100 mm 
cells in the spectrometer and optimum 
color development permit sensitive 
analysis for silica in the 0.01 ppm con- 
centration range. The influence of pH 
on color progression, characteristics of 
the complex, and elimination of phos- 
phate interference, is also described. 


ASME paper. No, 51-A-92. 


More POWER NEWS 


Begins on page 152 


Other papers presented at the con- 
vention were: 

Combustion anid Flue Gas Analysis, 
by Orval W Riggs, application engineer, 
Hays Corp; Coal Analysis, by E Baltzer, 
engineer, Dept of Mines and Technical 
Surveys, Ottawa: Power Plant Piping 
Design by F G S Williams, mgr. engi- 
neering standards, Taylor Forge & Pipe 
Works; Ammonia Reciprocating Com- 
pressor Refrigeration, by A W Heintz, 
ammonia specialist, Carrier Corp: Pre- 
ventive Maintenance, by J M Hales, 
mgr, renewal parts apparatus depart- 
ment, Canadian General Electric Co; 
Quality of Leadership for the Executive 
Engineer, by Dr Herbert Moore, Psy- 
chological Service Centre, Toronto: 
Power Plant Piping Problems, by G W 
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Union connections between the gage and the valves 
permit removal of gage for repairs without shutting down 
the equipment. Just close the valves, uncouple the unions 
and remove the gage. The convenience of this is obvious. 
When glasses have to be replaced or repairs made, it is 
not necessary to work in an awkward position or to 
shut down. Another advantage: a gage needing repairs 
can be replaced immediately by a spare and the repairs 
made at leisure. There are many other reasons for the 
superiority of Penberthy Liquid Level Gages; ask for 
Catalog 35. 


PENBERTHY TRANSPARENT GAGE 


Used to observe color and density of liquids under high pres- 
sures and or temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid block of metal. Ask 
for Catalog 35. 


PENBERTHY EJECTORS 


A simple jet pump operated by air, water or steam. 
Needs no lubrication . . . will not get out of order. 
Made in wide variety of materials and special units 
developed to meet unusual conditions. Ask for 
Bulletin 512. 


PENBERTHY 
Automatically operated by 
air, gas or steam pr EXPLOSION-PROOF SUMP PUMPS 
. . . Will pump without Motor and switch totally enclosed. Underwriter ap- 
Clogging any liquid that will proved for Class 1, Group D, and Class 2, Groups E, 
flow through pipes. Ask for F and G hazardous location. Made of copper and 
Bulletin 5030, bronze throughout. Ask for Bulletin 4929. 


PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
DETROIT 2, MICHIGAN 
Canadian Plant, Windsor, Ontario 
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Bigelow Types F, FH and FHC boilers are available in capacities 
from 20,000 to 100,000 pounds of steam per hour. Design pressures 
range from 160 to 450 Ibs. p.s.i. These boilers are designed for oil, 
coal, gas or combination oil and gas firing. 

For further information on any of the boilers listed write for 
free catalogs or contact your nearest Bigelow representative. 


BOILERS BY BIGELOW 
Water Tube Boilers — Bent Tube Types 
Horizontal Return Tubular Boilers + Scotch Type Boilers 
Two-Pass Boilers * Electric Steam Generators 


One of the two Bigelow T 
FHC Boilers installed 
at a midwest refinery. Installa- 
tion is semi-outdoor with the 
firing fronts of the boilers in- 
side the building 
Capacity — 40,000 Ibs. each. 
Design pressure 250 Ibs. Fired 
by oil and gas 
burners. Boiler furnace sid 
completely we 
Mating is tile, insu 
gasing 


MORE POWER NEWS 


Begins on page 152 


Hauck, mgr, engineering sales, Crane, 
Ltd; Electronic Controls in Industry, by 
L R_ Douglas, apparatus specialist, 
Canadian General Electric Co. 

Present plans call for holding the 
1952 convention for two days only some- 
time during October at the General 
Brock Hotel, Niagara Falls, Ont. 


COMING EVENTS 


Feb 7-8—Instrument Society of Amer- 
iea, New York section, power plant sym- 
posium, Hotel Statler, N.Y. Richard Rim- 
bach, chairman, 551 5th Ave, New York 


Feb 28-29 — Pennsylvania Electric 
Assn, Prime movers and electrical equip- 
ment committees, Benjamin Franklin Hotel, 
Philadelphia, Pa. E Gordon, chairman, 
Potomac Edison Co, Hagerstown, Md. 


March 10-14—National Assn of Cor- 
rosion Engineers, Annual conference, 
Buccaneer Hotel, Galveston, Texas. A B 
Campbell, Executive Secy, 919 Milam Bldg, 
Houston, Texas. 


Mar 24-26—American Society of Me- 
chanical Engineers, spring meeting, Univ 
of Washington, Seattle, Wash. O B Schier, 
meeting chairman, ASME, 29 W 39th St, 
New York 18, N.Y. 


Mar 25-28—American Power Confer- 
ence, Hotel Sherman, Chicago, Ill. Meeting 
chairman, R F Budenholzer, Illinois Insti- 
tute of Technology, 3300 South Federal St, 
Chicago, Ill. Exhibit director, A F Thomp- 
son, 176 W Adams St, Chicago 3, Il. 


April 7-9—American Society of Lubri- 
cation Engineers, seventh annual meeting, 
Hotel Statler, Cleveland. J L Finkelmann, 
chairman, Warren Refining and Chemical 
Co, 750 Prospect Ave, Cleveland 15, Ohio. 


April 14-18—Oil Heat Institute of 
America, 29th Oil Heat Exposition, Ex- 
position Hall, Philadelphia, Pa. R H L 
Becher, mgr, OHI, 6 East 39th St, New 
York 16, N.Y. 


Big Hydro Power 
For British Columbia 


Dominion government engineers are 
studying a hydroelectric project in Brit- 
ish Columbia, Canada that will develop 
375,000 to 750,000 hp. Present plans call 
for a dam 650 ft high at a site on the 
Columbia River 90 miles north of Revel- 
stoke. The dam will back up the water 40 
miles in a narrow gorge below Mica Creek. 

British Columbia engineers are investigat- 
ing a hydro site 170 miles from Vancouver 
on the Fraser River near Moran. It will 
develop more than 1,000,000 hp. 

The Consolidated Mining and Smelting 
Co of Canada has started work on a 
200,000 hp hydroelectric development on 
the Pend Orville River near Trail, B.C. 
Project has a concrete dam 210 ft high. 
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Another example of how 
AMSCO Pumps can help you 
fight wear. 


B. C. Cobb Plant, 
Muskegon, Mich. 


They lick their weight in ashes...4 times a day! 


These AMSCO Pumps have handled 30,000 tons to date— without a replacement! 


A walk through a new and modern power 
plant such as Consumers Power Company’s 
B. C. Cobb plant at Muskegon, Michigan, 
leaves a strong impression that nothing was 
overlooked in designing for efficient power 
generation. That’s why the familiar name 
“AMSCO” on the ash handling pumps is so 
significant ... because these pumps were spe- 
cified and installed by engineers who deal in 
cold facts ... facts on past performance and 
current specifications. 

Two AMSCO Pumps—working side by side 
for the past 2'2 years—have pumped well over 
30,000 tons of highly abrasive ash without a 
single replacement to date. Maintenance is sim- 
ply a matter of routine inspection, consistent 
with good power plant management. 

Any power plant can depend on AMSCO 
Pumps delivering this kind of trouble-free, 
economical performance. . . because working 
parts of tough, wear-resistant Manganese Steel 


are precision made for high efficiency and low 
disposal costs per ton. And, hundreds of suc- 
cessful installations in the past 30 years prove it! 


WHENEVER YOU PUMP MATERIALS THAT CAUSE 
IMPACT AND/OR ABRASION... 
. .. find out about longer-lasting, dollar-saving 
AMSCO Pumps. There’s a size and type for 
every type of materials handling service ... 
made by the world’s largest producers of Man- 
ganese Steel castings for all industry. 


AMSCO 
controls impact and 
abrasive wear in 
5 basic industrial 
operations: 


Power Transmission Mining & Excavating 


Transportation 


Crushing & Pulverizing @ Materials Handling 


AMERICAN MANGANESE STEEL DIVISION 


382 EAST 14th STREET + CHICAGO HEIGHTS, ILI. 


Brake Shoe 


Other Plants: New Castle, Del., Denver, Oakland, Cal., Los Angeles, St. Louis. In Canada: Joliette Steel Division, Joliette, Que. 
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CONSTANT 
SULATI 


gives you all these advantages 


FOAMGLAS is the only insulating material composed of millions 
of tiny glass bubbles containing still air. Still air is the world’s best 
practical insulation. And glass, in this cellular form, has excep- 
tionally high resistance to many elements that cause other insulat- 
ing materials to deteriorate. 

That is why FOAMGLAS, the only cellular glass insulating ma- 
terial, is such an effective, long lasting, economical insulation. 

The eight features mentioned above are the main reasons for the 
rapidly increasing use of FOAMGLAS on hot and cold pipe lines and 
process equipment. 

When next you figure on insulation, be sure to get all the ad- 
vantages you enjoy only with FOAMGLAS. Send the coupon for 
sample and informative booklets. 


Pittsburgh Corning Corporation 
Dept. AT-22, 307 Fourth Avenue 
Pittsburgh 22, Pa. 


Please send me without obligation a sample of FOAMGLAS and your FREE 
booklets on the use of FOAMGLAS for Commercial, Industrial and Public Build- 


ings (]) Piping and Process Equipment [_]. 


APPOINTMENTS 


Dr L C Marshall 


Link-Belt Co appoints Dr Lauriston C 
Marshall director of ijs new physical test- 
ing and research laboratory, Indianapolis. 

Dr Marshall is currently head of the 
microwave laboratory at the University of 
California (Berkeley), under joint spon- 
sorship of the U.S. Air Force and the 
Research Corp. He is participating in the 
nuclear research program of the Univer- 
sity’s radiation laboratory for the Atomic 
Energy Commission, and during World 
War II was head of the radiation labora- 
tory at M.LT. 

New general manager of Link-Belt’s 
Colmar, Pa., plant is L J Carson, former 
gen mgr at Minneapolis. 


Buffalo Forge Co elects two asst vice- 
presidents—Theodore M_ Dillaway and 
George B Kellogg. 


Babcock & Wilcox Co names J H King 
to head its reorganized boiler div. ‘Luke 
E Sawyer and Edward A Livingstone be- 
come company vice-presidents; M Nielsen 
is asst vice-president, assisting in opera- 
tions of the boiler diy. 


Warren Steam Pump Co, Ine opens 
new district office at 6 Leonard St, Belmont, 
Mass. Parkman A Collins is dist mgr. 


Weston Electrical Instrument Corp ap- 
points Anthony H Lamb vice-president in 
charge of manufacturing. George T Deaney 
becomes gen supt of manufacturing, and 
Raymond T Pierce chief production supt. 
Philip Barnes is new director of the sales 
div; Hubert M Ricks gen sales mgr. 


Allis-Chalmers Mfg Co names Charles R 
Martin in charge of manufacturing, pro- 
duction planning, and production control 
at Hawley Works. Henry F Banzhaf be- 
comes asst to the manager, Hawley Works. 


Flexrock Co exclusive representative in 
Kan., Neb., Okla., Ark., and western Mo., 
is Hinds & Associates, Inc, of Kansas City, 
Mo. 


General Motors Corp promotes research 
laboratories personnel—Alfred L Boegehold 
becomes asst to the gen mgr; Dr Robert 
F Thomson becomes head of the metal- 
lurgy dept; Cleveland F Nixon heads the 
electro-chemistry dept. R E Waldo is new 
gen mgr of the New Departure div; John 
W Brophy is acting gen mgr of General 
Motors Diesel, Ltd, London, Ont. 


Westinghouse Electric Corp names H H 
Hanft asst to the mgr of the industrial dept, 


PITTSBURGH CORNING CORPORATION + PITTSBURGH 22, PA. and promotes Joseph H Cox to engineering 
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EVAPORATING 


. SUPERIOR HEAT EXCHANGERS 
meet the widest possible range of appli- 
cation. They find their greatest use in 
power plants, oil refineries, chemical proc- 
essing and industrial plants. Superior's 
basic components . . . heads, shells, and 
tube bundles . . . make possible combi- 
nations to meet the requirements of any 
heat transfer application. 


Our engineering staff invites your inquiry 
regarding any proposed application . . . 
as a basis for a specific engineering rec- 
ommendation. Write for catalog 501. 


for performance you can BANK on 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 18, N.Y. 
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FOR CLARIFICATION, STABILIZATION 


NEUTRALIZATION, 


CHLORINATION 


PURIFICATION, ALKALINITY REDUCTION 


SOFTENING, SILICA REMOVAL, 


IRON 


REMOVAL, CONTROLLED CONDITIONING 


. RAPID CHEMICAL SLUDGE CONTACT 
. SIMPLICITY OF OPERATION 

. VARIABLE OUTLET FLOW 

. SEPARATE STORAGE COMPARTMENT 
. COMPACT 

. AUTOMATIC CONTROL 

LOW TURBIDITY 


Looking into Belco Clarator 


The Belco Clarator is designed to handle 
all types of water treating problems. Essen- 
tially the process design of the Clarator and 
unit operation is identical for all problems. 
The differences lie in the type and quantities 
of chemicals used to achieve a definite treated 
liquid effluent. The raw water enters the 
mixing compartment at the top of the Clara- 
tor with automatically fed dosages of chemi- 
chemical reaction 


cals so that 


takes place immediately. Slurry 


particles rapidly grow in size 


Essential Components of the Clarator: 


. Raw water inlet pipe 

. Automatic Desludger 

. Central mixing compartment 
Overflow flumes 

Turbo-Jets 

Sludge concentrator 

. Treated water compartment 

. Axial flow slurry recirculation pump 


1 
2 
3 
4. 
5. 
6. 
7 
8 


by accretion and pass to the slurry compart- 
The treated water flows around the 
perimeter of the tank to the outlet. Heavy 
particles of sludge collect and settle at the 
bottom of 
automatically discharged. 

Complete description and color illustra- 
tions in Bulletin 108. Ask for your copy 


ment. 


the concentrator where it is 


Belco engineers are prepared to give you 
authoritative assistance and close 
cooperation on all water treat- 
ment problems. 


BELCO INDUSTRIAL EQUIPMENT DIVISION, INC. 


PATERSON 


Processes for hth of Water Impurities 


Belco Clarator installed in New York City for clarifying East River water. 


MORE APPOINTMENTS 


Begins on page 210 


mgr of the Sunnyvale, Calif, plant. Wm 
P L’Hommedieu, asst mgr of the Pacific 
Coast dist, retired Dec 31. 


U. S. Rubber Co, Naugatuck chemical 
div, appoints Clayton F Ruebensaal com- 
mercial development mgr; Dr D Lorin 
Schoene becomes mgr of plastics develop- 
ment. 


General Electric Co announces that Ed- 
ward A Green is mgr if product planning 
of the small and medium motor dept. Neil 
Currie, Jr, gen consultant for the manufac- 
turing services div, has retired. Charles E 
Reed becomes gen mgr of the newly formed 
silicone products dept in Waterford, N. Y., 
and Richard T Walsh is supt of the Chem- 
ical div plant at Coshocton, Ohio. 


Canadian Johns-Manville Co, Ltd ap- 
points J O Eby mgr cf the Jeffrey mine at 
Asbestos, Quebec. 


Minneapolis-Honeywell Regulator Co 
names W L Gustafson power industry sales 
mgr west of the Mississippi river. 


Nordberg Mfg Co establishes a branch 
office at 2520 Westluke Ave, N, Seattle, 
Wash, acquiring all sales and service facili- 
ties of the former Al-Pac Engine & Equip- 
ment Co. Carl S Harris becomes mgr of 
the new operation. 


Norton Co appoints Frederick J Benn 
field engineer in the Cleveland area. C 
John Sundberg is appointed asst to the 
vice-president in charge of sales for the 
abrasive div; Stephen Smith becomes su- 
pervisor of the Worcester sales office; 
Frank W Smith, vice-president in charge of 
grinding machine div operations, retires. 


Electric Products Co announces that Dr 
Wm A Thomas has jeined their engineering 
staff. 


Aluminum Co of America has a new 
director of research—-Dr Kent R Van Horn. 
He succeeds Dr Francis C Frary, founder 
of organized research in the aluminum 
industry and organizer of the aluminum 
research laboratories at New Kensington, 
Pa., who is retiring. 

Byron Jackson Co has entered into an 
escrow agreement to purchase the assets 


of the A D Cook Pump Co at Lawrence- 
burg, Ind. 


Dearborn Chemical Co adds 


Tinsler, Jr, to its sales staff. 
Youngstown Sheet & Tube Co appoints 


A A Hare Pittsburgh dist sales mgr, suc- 
ceeding G B Strausner, who retires. 


Wm A 


Yale & Towne Mfg Co appoints James 
H W Conklin gen sales mgr of the Phil- 
adelphia div, succeeding James P Kinney 
who takes over the distributorship in Los 
Angeles and Southern Calif. 


Gifford-Wood Co appoints Walter G Eng- 

ler gen sales mgr, succeeding the late 

Wm E Herb. 

Republic Flow Meters Co opens new 

factory branch and district offices as fol- 

lows: 2426 W Holcombe Blvd, Houston, 
(Continued on page 240) 
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Right above: Five JOY WNO-112 Oil- 
Free Compressors for pressure-test- 
ing of food containers, oil-free ejec- 
tion of metal stampings, paint spray- 
ing and general oil-free processing 
service. 


Left foreground: Three JOY WGV-9 
Vacuum Pumps handle the job of 
vacuum feeding of metal sheets. 


Left background: These three JOY 
WGB-9's boost gas pressure for the 
burners in the soldering process. 


wand 


giving highly satisfactory service 
in a large Midwestern Can Factory 


For dependable o#/-free air, day in and day out—as you may 
need it for any chemical processing or other special operation, 
or on that exacting instrument control job—there’s a JOY 
OIL-FREE Compressor to meet your particular requirements. 
al Cushion valves, surface-hardened wearing areas and 
replaceable wearing parts are some of the exclusive JOY 
design features, and there’s a complete line from 163 to 
8800 CFM at pressures up to 100 PSI. A complete line of 
standard Compressors, Vacuum Pumps and Booster Com- 
ressors, too, for many different needs. Write for compiete 
information, or... 


Over 100 Years of snl Leadership 


JOY MANUFACTURING COMPANY 


OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH. 
IN CANADA, JOY SULLIVAN OF CANADA. LIMITED. GALT ONTARIO 
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Get this SMALL TRAP 


With 


Available for pressures from 0 to 150 p.s.i., the Strong* 
No. 070 fits all standard trap applications. Built especially 
for use on laundry, restaurant and hospital equipment and 
in industry wherever small drainage is a problem. 

As with all Strong Semi-Steel Traps, the 070 is guaranteed 
against defects in material and workmanship for one year. 
Write today for Catalog 68.P; 


*T. M. Reg. U. S. Pat. Of. 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 WEST 3rd Street T Anum. Men 
Cleveland 13, Ohio 


PEC A 


MARMADUKE 


pitched in to help my fireman and oiler. 
Everyone worked at fever pitch. The 
engine was rolling along and the thresh- 
er blowing out a mountain of straw and 
dust. There was no stopping for lunch. 
And the heat was terrific. Must have 
been 100 in the shade, but there’s no 
shade in a wheat field. 

“The boss came around on his horse 
after a while. He was boiling mad. ‘We 
lost a couple hours getting started with 
your monkeying around,’ he yelled. ‘I 
asked you to start her up and not build 
me a new boiler.’ 

“I didn’t argue. An engineer’s first 
job is to know that his boiler is safe. 
It’s too late after she blows up. Even at 
that, I had warmed her up too fast. 

“Things hummed along at breakneck 
speed until about three o'clock that 
afternoon. Then the water glass burst. I 
looked in the tool box but there was no 
spare glass. With no try-cocks, I stopped 
firing and let the threshing machine 
work off most of the pressure. 

“The boss galloped up on his horse 
and wanted to know why in hell I held 
up the show this time. I told him. That’s 
when he really blew a gasket. 

“‘T’ve been threshing long enough to 
know you don’t need a gage glass or 
try-cocks to run a boiler, he yelled. ‘I 
can show you where the water level is— 
and I ain’t no engineer,’ he croaked. 

“You won't believe this,” continued 
Marmaduke, looking at his audience 
over his shoulder, “hut that guy grabbed 
a burlap wheat bag, soaked it in water 
and held it against the boiler shell 
where the water level normally was. 
Then he pulled it away quickly. For a 
split second there seemed to be a line, 
showing the water level. I knew this line 
was caused because heat transfer 
through water is about ten times that 
of transfer through steam. So the mois- 
ture left on the shell from the wet bur- 
lap evaporated faster opposite the water 
than it did opposite the steam, although 
both steam and water had exactly the 
same temperature. 

“*There’s your water line,’ the boss 
gloated. ‘Now get that steam pressure 
up there again and let’s get going.” Then 
he added triumphantly, “That's the way 
we farmers engineer out here when we 
get in a pinch.’ 

“But that was the last straw for me. 
‘Just pay me off, [ informed him, ‘be- 
cause I’m leaving this infernal machine 
as fast as my legs can carry me.’ 

come,’ stammered the boss, 
surprised as all hell. 

“‘Tt’s because I’m crazy like Mark 
Twain,’ T answered. ‘I came out here 
for my health—and I'm leaving for the 


same reason. 


inued from page 146 


POWER * FEBRUARY 1952 


| 
BIG TRAP | 
ak | 
| quality features! | 
| | 
; 
| 
Horizontal 
{ 
ot—easily re" | 
Renewable 18-8 high ratio | 
one 
\ nted, leverag®- | 
valve osket aree- 
e * anum-Mettt lorge | 
signed welds. con- 
pacity: in ot inlet 
capacity: ‘ 
ft 
‘ 
; Reducing Valve Blast Trap Strainer 
214 


RING BALANCE 


because there are 
no stuffing boxes! 


Forget about stuffing box troubles and 
pressure tight bearings when you in- 
stall Hagan Ring Balance Meters. The 
simple, flexible S-tube connections to 
the ring assure dependable accuracy 
and trouble-free operation. 

Features of the Hagan Ring Balance 
Meter include: 


operating conditions by check- 
weight method 


» Calibration can be checked under 


Excellent response at extremely 
low flow rates 


Mercury level not critical 


Full-scale chart differential is 
adjustable over a 7-to-1 range 


HAGAN CORPORATION 


HAGAN BUILDING 
PITTSBURGH 30, PENNSYLVANIA 


Our engineers will be glad to show j Hagan Corporation 

you how Hagan Ring Balance Meters BP ety Hagan Building ¢ Pittsburgh 30, Pennsylvania 

can help solve your metering prob- 
lems. Use the coupon, or write to 
Hagan Corporation, Hagan Build- 
ing, Pittsburgh 30, Pa. 


Please send me further information on Hagan Ring Balance 
Meters. | am particularly interested in 


POSITION 
COMPANY. 
STREET AND NUMBER......... ‘ 
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“This 
TRIPLE ACTING 
NON-RETURN 


Automatically 


uv Opens when boiler 


pressure equals head- 
er pressure 


w Isolates and prevents back 


steam flow into a 
steaming boiler 


defective or lower 


uv Prevents boiler steam flow 


when steam line 


or header is rup- 


GOLDEN-ANDERSON 


also makes this Single-Acting 
Non-Return Valve 

which will automatically open to cut-in 
the boiler when its pressure equals the 


header pressure and automatically close 
to isolate the boiler when its pressure 


decreases. 


pecially 


2070 KEENAN BUILDING e¢ 


Bulletins S-1A and S-2 
contain complete 
technical deta. 


PITTSBURGH 22, PA. 


| WATER SOFTENERS 


d from page 87 


power and has to give way to the ex- 
clusive use of dolomite or the other 
magnesium silica-correctives. 

So as not to undo the good of the 
lime softening, the filter that follows 
must have a nonsiliceous bed, prefer- 
ably of graded, crushed, anthracite or 
iron ores. In the cold process the acid 
treatment and degasification steps pre- 
cede the zeolite softener. To cut down 
on the costs of these intermediate steps 
you'll frequently find relatively cheap 
sulfuric acid and miniature forced- 
draft cascade towers employed. 

Recently marketed, specially pre- 
pared resinous sodium zeolites prove 
particularly useful following filtration 
of a hot lime-dolomite effluent. Unlike 
the normal carbonaceous zeolites these 
new resins resist both the relatively 
high pH and temperatures of this ef- 
fluent. The regenerating brine for these 
special zeolites gives the most uniform 
and highest efficiencies when it is held 
at about the mean temperature of the 
two softeners. For the special zeolites 
you hold off the acid treatment for con- 
trol of boiler water's concentrating 
alkalinities until after the zeolite step. 
Further, with the hot process (water 
above 200 F) acid-feed requirements 
generally run so low, degasification is 
seldom justified. 

Hot Lime Soda, Phosphate. The only 
way to apply external phosphate soft- 
ening is to use the hot process. Soft- 
ening remains incomplete in the cold 
process and delayed precipitation of 
phosphate can produce dangerous de- 
posits along the feedwater system. 

With the combined hot-lime soda 
and phosphate softening your first 
stage must produce its maximum soft- 
ening. This keeps later, costlier soften- 
ing with phosphate at its lowest pos- 
sible amount. 

The lime-soda process fits in nicely 
for pre-phosphate softening. It not only 
extracts the greater part of the raw 
water's total hardness, it also furnishes 
the high alkalinity so necessary for full 
phosphate reaction on the remaining 
hardness. With the high alkalinity the 
remaining hardness is almost all un- 
precipitated calcium carbonate. The 
phosphate goes to work on this, Fig. 2. 
to remove it as tricalcium phosphate. 
This combination works best on raw 
waters with alkalinity fairly low to 
begin with. Otherwise, there’s still a 
danger of developing too high an al- 
kalinity at the boiler-water stage. 

Suitable phosphate softening needs 
only 45 minutes’ retention time against 
lime soda’s full hour. Normally each 
procedure goes on in separate, adjacent 
units. If makeup runs quite low, both 
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De Laval centrifugal purification is the best 
possible means to keep lubricating oil 
clean. But even a De Laval machine will 
give better results on continuous by-pass 
than when used to purify “batches” of 
oil periodically. 

Because De Laval by-pass purification is 
a continuous process, its advantage over 
“batch” methods is that any leakage of 
water to the lubricating oil system can be 
detected immediately. Any increase in the 
water discharged from the purifier, which 
is operated continuously, shows up at once. 
There is no chance for any dangerous 
amount of water to collect in the oil. 

A De Laval Oil Purifier of proper size 
on continuous by-pass will clean all the oil 
in the system every six to eight hours. 
Obviously, the rate of purification depends 
on viscosity of the oil and the size and 
weight of the contaminants. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DELAVAL PACIFIC CO. 61 Beale St., San Francisco 5 
THE DE LAVAL COMPANY, Limited Peterborough, Ont. 
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Houston Lighting & Power Company is a 
leading factor in the power field of the great southwest. That it approved the 
selection of Green Draft Fans by the boiler manufacturer — in this case Riley 
Stoker — is evidence of high acceptance in the field. No utility can afford to 
operate with inferior o: itable equipment at any point. It must have equip- 
ment that is not only highly efficient but right. 


To Houston Lighting & Power can be added other well-known recently completed 
utilities that are Green Fan plants, among them the following: 


Central Hudson Gas & Electric Co. 
Atlantic City Electric Co. 

Virginia Electric & Power Co. 
Monongahela Power Co. 

Louisiana Power Light Co. 

Kansas Gas & Electric Co. 

El Paso Natural Gas Co. 

Pacific Gas & Electric Co. 

South Carolina Public Service Authority 
Buffalo Niagara Electric Corp. 


With utilities as with industrial power plants, it’s safe 
to “Go on Green” when it comes to draft fans. 


Fuel 
COMPANY INC. 


ECONOMIZERS FANS @ AIR HEATERS CINDERTRAPS 


WATER SOFTENERS 


d from page 216 


stages can be incorporated in one unit. 

Disodium phosphate usually serves 
in the second stage. If a low feedwater 
alkalinity is needed, you can put mono- 
sodium phosphate or phosphoric acid 
to work without resorting to further 
acid treatment. But you'll find chemi- 
cal costs considerably increased and 
softener control more difficult. 

When it comes to selecting acid treat- 
ment, pick sulfuric acid. It serves two 
purposes: (1) reduces the alkalinity of 
the filtered, phosphate-softened water 
(2) converts unprecipitated calcium 
hardness into soluble sulfates, eliminat- 
ing any threat of belated deposition in 
the feedwater line. 

When acid treatment can’t be justi- 
fied, be sure to inject a surface-active 
chemical continuously, especially be- 
fore an economizer unit. An organic 
compound of this kind can also help 
to coagulate the little hardness that 
precipitates out in the boiler. 

Conclusions. Ejither the lime-soda 
and zeolite or the hot lime-soda and 
phosphate external softening systems 
can furnish a makeup water free of 
suspended matter, greatly reduced in 
soluble silica, virtually rid of its dis- 
solved gases, softened to practically 
zero hardness—in short, qualities most 
suitable for fairly high boiler operating 
pressures. These systems furnish a 
means of successfully bridging the vast 
field of application between moderate 
and exceptionally high operating pres- 
sures—from the simple softeners to the 
demineralizers. 


COMPRESSORS 


i wm page 95 


these three types based on full loading 
of a 100-hp motor, air at 100 psi. 

Look over Table II, and you'll see 
that justifying a more efficient com- 
pressor depends chiefly on load factor 
and current cost. The greater the load 
factor and current cost, the more ad- 
vantageous is an efficient compressor. 
Maintenance and depreciation have 
been neglected in the table. 

What Price Water? Where water cost 
is high, you may be wise to go to an 
air-cooled unit even though load factor 
is high. In Table II with a load of 
258,000 cu ft per day the savings of 
$520 per year shown by the two-stage 
watercooled unit would be wiped out 
by a water cost of 37¢ per 1000 gal. 
Plants needing process water, unless its 
cost is negligible, find it profitable to 
use tepid water coming from the com- 
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Looking ahead te yeans of aewiee. 


CHASE ANTIMONIAL 
ADMIRALTY 


(a patented alloy) 


If you want condenser tubes that 
will stand up for years under 
tough field conditions, remember . . 
Chase Antimoniai Admiralty* 
Condenser Tubes last longer! 

It’s the antimony that does it! 


These great condenser tubes have 
enough antimony to resist 
dezincification. And, in addition, 
antimony is one inhibitor that 

will not weaken the tube. The 

metal starts with the right grain 
structure and retains it... it stays © 
tough and withstands the stresses 

of heavy duty assignments. 


You'll do better with 

Chase Antimonial Admiralty 
Condenser Tubes! Send coupon 
for FREE book on Condenser 
and Heat Exchanger Tubes. 


CHASE WAREHOUSE STOCKS: 

NEW YORK, BALTIMORE, 

NEW ORLEANS, LOS ANGELES, 
also carried by — 

Vinson Supply Co., Tulsa 

Standard Brass & Mfg. Co., Houston. 
*U.S. Pat. No. 2,061,921 


FREE CHASE 800K di ion probl 
proper alloy for di and heat h 


Chase Brass & Copper Co., Dept. PO252 


Waterbury 20, Conn. 
é hase P: BRASS & COPPER Please send me Free Book on Condenser and 


Heat Exchanger Tubes. 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
© The Nation's Headquarters for Brass & Copper 
Albanyt Cleveland b New York San Francisco 

Pittsburgh 
Providence 
Rochester? 
St. Louis 
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CRUSHERS designed 
to meet YOUR NEEDS 


COMPRESSORS. 


pressor. Table III, below, shows usual 
water quantities needed for various 
parts of the compressor. 


Ill: COOLING WATER NEEDED FOR 
AIR COMPRESSORS* 


Gal per 
100 cu ft 


of free air 


d from page 218 


Close association with the 
coal industry has enabled 
Gundlach to develop a line 
of Crushers which fulfill an 
urgent need in this industry. 
Rugged, simple construction 
combined with engineering 
proved in the field make these 
machines profitable and re- 
liable units. 


All Gundlach Crushers are 
equipped with Gundlach Pat- 
ented Crushing rollers. (Pat. 
No. 2578540) 


Separate intercooler 
Intercooler and jacket in series 
2-stage jackets alone (both) 
Single-stage jackets: 
10 psi 
60 psi 
80 psi 
100 psi 
*From Compressed Air Handbook, published by 
Compressed Air and Gas Institute. 


Unit Control. Compressor controls are 
like the reins on a horse. They permit 
you to regulate output to load. We 
won't go into every type of control, but 
there are certain general principles 
helpful to prospective purchasers of air 


Single Stage Crushers . . . designed to 
crush nut to stoker, 2 inch to stoker, 4 
inch to nut, or any other job where 2 
stages of crushing are not required. Ma- 
terial size can be changed while machine 


is running. 


TWO STAGE — DOUBLE ADJUSTMENT 


Two Stage Crushers... 


MAINTENANCE The contact portions 
of the balanced steel crushing rolls 
are hard-faced and can be built up 
readily. E I int adds 
to your profit by reducing downtime 
on the machine. 


GEARS AND BEARINGS All gears are 
steel cut and run in oil, assuring dura- 
bility and long wear. All bearings are 
Timken roller bearings, easily accessi- 
ble for lubrication and maintenance. 


CONTROL AND POWER The GUND- 
LACH CRUSHER can be furnished in 
electric, gasoline or diesel power unit 
ony Specificati 
for these power units will be furnished 
on request. In electrical installations 
the power is controlled from a switch 
panel allowing the crusher to be re- 
versed to eject material which may 
temporarily jam crushers. 


DRIVES Maximum power delivery from 
the motor unit is achieved by a silent 
chain or “V” belt drive. The “TWO 
STAGE” crusher rollers are driven by 
steel cut gears. Rollers are protected 
by spring loaded travelers. 


incorporate two stages of crushing in one machine 


and are designed to crush run-of-mine coal from '2” to 2” (Single adj.) 
and '2” to 6” (Double adj.) in one operation. Material size can be changed 
while machine is running. Crushers are shown without hoppers or sprocket 


guards but are delivered complete. 


WRITE 


FOR CRUSHER BULLETIN P 


T. J. GUNDLACH Machine Co. 


BELLEVILLE ILLINOIS 


| 


compressors. 

Compressors of 100 hp and less can 
use one of three types of control. With 
continuous use of air, constant-speed 
control does a fine job. Compressor runs 
unloaded when cutout pressure is 
reached. Unit is reloaded when pressure 
falls to cut-in point. This is usually 10% 
below the cutout pressure. Suction 
valves of compressor are held open dur- 
ing unloading, allowing fresh intake air 
to swish in and Out of the cylinder. 
Unloaded period seldom lasts more than 
one minute because air demand is con- 
tinuous. So there is little to justify 
bringing the rotating and reciprocating 
mass of moving parts to rest only to 
restart them immediately. 

Start and Stop. Where there are long 
intervals without gir demand from sys- 
tem, automatic start-and-stop control is 
used. It works much like the control 
on a domestic refrigerator. Chief dis- 
advantage is that range between start- 
ing and stopping pressures must be 
about 20% of cutout pressure. This 
wide pressure variation may interfere 
with uniform performance of air-oper- 
ated devices. 

Dual Control. This control combines 
constant-speed and automatic start-and- 
stop. It’s the most economical and in- 
sures good operation of air-driven de- 
vices. You can switch manually from 
constant-speed to start-and-stop. Thus 
compressor runs at constant speed dur- 
ing rush hours, start-and-stop when air 
demand is low or infrequent. 

Step Control. Above 100 hp, com- 
pressors are fitted with step control, so 
unit automatically adjusts itself to air 
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KEY-KAST 


ALLOY STEEL 
WELDING 
PIPE FITTINGS 


ALL SHAPES...S 


LONGER LIFE 


@ Greater Wall Thickness 
Throughout—for Increased 
Structural Strength. 


@ Extra Thickness in Critical 
Areas—for Greater Allow- 
ance Against Corrosion 
ond Erosion. 


PROMPT DELIVERIES! Wire or write for 
information and prices on your alloy 
welding fittings today! 


O. BOX 494-C e EAS 


Since 1916... Pioneers in 
ing Products for High Pd 


DISTRICT OFFICES: NEW YORK CLEVELAND 
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Cleans Fire Tubes 


You can now clean fire tubes inside as well 
as outside faster with a new Rotojet. The 
new Rotojet is the most powerful tube 
cleaner we ever built. It won't stall at low 
speeds caused by heavy loads. Roto ex- 
panding heads and brushes thoroughly 
clean soot scale inside tubes. A Roto vibrat- 
ing head (illustrated above) knocks off 
water scale adhering on the outside. 


Try the new Rotojet, and no other tube 
cleaner will ever satisfy you. 


Economical Roto Brushes. 
Roto expanding brushes and heads have 
separately replaceable wearing elements. 
These inexpensive parts save time, money, 
and critical materials. Send for details. 


153 Sussex Avenue 


Model S505 ROTOJET Air-driven 
Motor with 2-arm head for 2” 


0.D. tubes. 


Newark 1, N. J. 


COMPRESSORS 


demand. Three-step control (full, half 
and zero load) gives variation in output 
to meet any demand. Five-step control 
(full, three-quarter, half, one-quarter 
and zero load) is 4 further refinement 
that is practically universal in compres- 
sors of 150 hp or more. Over-all ef- 
ficiency is maintained even at fractional 
loads, particularly with synchronous- 
motor drive, because motor has a rela- 
tively flat efficiency curve. 

Other Controls. For those who like 
special controls, compressors may be 
fitted with several types. Automatic 
shutdown devices can be put in the 
control circuit to stop the compressor 
dead in its tracks if cooling water rises 
above a preselected temperature. Or 
they will do the same if lube-oil pressure 
gets too low or too high, if discharge 
temperature rises above a safe value, if 
a main bearing becomes overheated, or 
even if total power demand in the plant 
reaches the peak on which demand 
charge is based. 

Six Easy Steps. With these facts in 
mind you're ready to make an intelligent 
selection of a new compressor. Just (1) 
estimate total air demand in terms of 
cu ft per day; (2) find actual capacity 
in cfm needed to meet maximum sus- 
tained demand (better add 20 to 30% 
to this figure to provide for leaks and 
new demands); (3) find annual power 
cost for several compressor types; add 
water cost; (4) decide which compres- 
sor type will give lowest air cost for 
the job. (5) Select control best suited 
to job demands. (6) Place your order 
for the compressor. 


EXTRACTION TURBINES 


d from page 93 


d from page 220 


equipped for firing with oil or gas to 
supplement the byproduct waste. 

Turbine control could be arranged to 
maintain constant kw output at essen- 
tially constant speed with any of the 
following methods of operation: 

1. Maintain pressure in waste-heat 
boilers with admission at h-p control 
stage and satisfy extraction demands at 
both intermediate-pressure (i-p) and 
l-p controlled stages, while maintain- 
ing pressure in these stages. Fig. 5 is 
specifically arranged for this method of 
operation. 

2. Zero extraction at either or both 
l-p and i-p extraction stages. 

3. Zero extraction or admission with 
sufficient h-p boilers available or waste- 
heat boilers supplemented by oil fir- 
ing when necessary to satisfy kw load 
demand. 

This turbine could also run. strictly 
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RIGHT SPECIFYING 
In The Beginning Prevents 


POST-INSTALLATION HEADACHES 


TO OPERATE AT HEADS UP TO 1500 FT. “Buffalo” Type 
“RR” Clear Water Pumps are available in two-stage and four- 
stage models, for boiler feed service. Capacities up to 900 gpm. 
A highly efficient pump with plenty of ability to stand punishment 
on the job. WRITE FOR BULLETIN 980-B. 


@ Since every pump is designed to perform best under 
certain conditions, send along a complete description of 
the expected conditions when sending requests for 
quotes. 

This should include: 

(1) Description of the liquid: 

temperature, corrosive and/or abrasive characteristics, spe- 
cific gravity, viscosity and vapor pressure under service 
conditions, and if possible, a chemical analysis. This en- 
ables the supplier to rec d the right trim, also the 
right type and design of pump for the job. 


(2) Capacity—both operating and maximum—in gallons 
per minute— 


FOR CLOSE QUARTERS—the “Buffalo” Close-Coupled Pump 
so that a pump may be selected within the range of is compact and sturdy for clear water service in a wide range of 
highest efficiency, yet the sufficient margin for safety. pplicati Impeller d on motor shaft assures permanent 

alignment. Complete information in BULLETIN 975-B, yours on 
(3) Type of drive (direct or belt), and type of driver request—or contact your trained “Buffalo” representative in the 


(engine, turbine, motor) nearest city. 


(4) Discharge pressure or head of liquid to be pumped. 


(5) Suction left or suction head. 

Complete information assures your getting the right 
pumps and often enables the manufacturer to suggest an 
alternative which might be cheaper and more efficient. 
“Buffalo” engineers will be happy to give you helpful 
advice on selecting the best pump. 


10 to 10,000 GPM SIZES in these rugged, efficient 
pumps. Double-suction, they are hydraulically bal- 
anced. “Buffalo” Pumps can be had for heads up 
to 300 feet. Bulletin 955-P, giving all specifications, 
is yours on request. 


BUFFAL©) PUMPS INC. 
488 BROADWAY — BUFFALO, NEW YORK 


Canada Pumps, Ltd., Kitchener, Ont., Sales Representatives in all Principal Cities 
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...DUAL 
CONTROL 


WITH (1) Refractory Faced Disk Control 


(2) Air Vane Control 


NATIONAL AIROIL 
UNIVERSAL REGISTERS 


You get better performance with NATIONAL AIROIL Universal 
Registers because they have a dual feature for controlling air 
volume independent of turbulence. Air vanes can be instantly 
reversed to change direction of turbulence while air volume is 
separately regulated by a refractory faced disk. Both adjust- 
ments can be made while the burner is firing. 

NATIONAL AIROIL Universal Registers are equipped for dual 
fuel firing of gas and oil. 

Universal Registers with burners are manufactured in three sizes 
with capacities up to 60,000 Ibs. of steam produced per burner per 
hour. 


Write for information on your business letterhead. 


PRODUCTS 


OIL BURNERS and GAS BURNERS for industrial power, process and heating purposes; STEAM ATOMIZING 
OIL BURNERS; MOTOR-DRIVEN ROTARY OIL BURNERS; MECHANICAL PRESSURE ATOMIZING OIL 
BURNERS, LOW AIR PRESSURE OIL BURNERS; GAS BURNERS; COMBINATION GAS and OIL BURNERS; 
AUTOMATIC OIL BURNERS, for small process furnaces and heating plants; FUEL OIL HEATERS: FUEL OIL 
PUMPING and HEATING UNITS; FURNACE RELIEF DOORS; AIR INTAKE DOORS; OBSERVATION PORTS; 
SPECIAL REFRACTORY SHAPES. 


NATIONAL AIROIL BURNER CO., INC. 


Main office & Factory: 1250 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 
SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 

HOUSTON 6, TEXAS 


EXTRACTION TURBINES 


tinued from page 222 


on waste-heat control where kw output 
would vary with waste-heat availabil- 
ity, with or without extraction. 

Two Boiler Pressures. Fig. 6 would 
be suitable for a plant with boilers hav- 
ing two different pressures and process- 
steam demands at two lower-pressure 
levels. The turbine could be run to 
maintain constant kw output at essen- 
tially constant speed with any of the 
following methods of operation: 

1. Straight speed control on h-p inlet 
flow to satisfy kw demand with zero 
admission or extraction. 

2. Speed control with constant h-p 
inlet flow, i-p and 1l-p extraction de- 
mands satisfied, maintaining pressures 
at these stages, and admission at h-p 
control stage varying with kw load and 
i-p and |-p extraction demands. Fig. 6 
is specifically arranged for this method. 

3. Speed control with zero admission 
and h-p inlet flow varying with kw load, 
and i-p and l|-p extraction steam de- 
mands. 

4. Speed contro] with zero h-p inlet 
flow and total admission flow with h-p 
boilers out of service. Admission flow 
supplies kw load and i-p and I-p ex- 
traction-steam demands. 

5. Speed control on h-p inlet flow 
with automatic pressure control on the 
h-p admission-control stage, and i-p 
and |-p control stages. This permits 
the turbine to control the pressure in 
the admission line and permit only the 
“available” steam to enter the turbine 
at the admission stage and reduce the 
steam needed from the h-p inlet hoil- 
ers. 

These three typical schematic ar- 
rangement diagrams show some of the 
flexibility that can be used to fullest 
advantage for plant operation. The dia- 
grams are simplified, they do not show 
all the details of levers, pivots, relays, 
oil supply, etc. Each pressure governor 
and extraction can be locked out . £ 
service independently of the others. in 
addition, the speed governor can over- 
power any or all pressure governors 
to close valves on an increase in speed, 
and various relays can be made to over- 
power others as desired. Many ar- 
rangements can be designed to meet 
various needs as they arise. 


DESIGNING STACKS 


alone we favor a steel stack. 
Further, a lined steel stack, from 


d from page 90 


| our experience, piles up fewer mainte- 


nance charges in a 20-40 yr period. It 
is free of any potential lightning dam- 
age. Corrosion and internal erosion 
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Minimum resistance to flow . . . that is 
the feature of Midwest Welding Fittings 
we call to your attention with this photo- 
graphic fantasy. Other superior qualities 
that result from our unique manufactur- 
ing methods are dimensional accuracy 
and uniformity .. . true circular cross- 
section, controlled wall thickness, and 
accurate radius, included arc and tan- 
gents. The consequent benefits are a 
saving in welding time and a better 


piping system. 


MIDWEST 
“LONG TANGENT” 
Same radius as ASA but tangent 
equal to 25% of nominal pipe size 
on each end. Saves pipe, layout and 


welding time. Costs no more than 
ASA. Sizes to 24”. 


ASA 
STANDARD 


Dimensions conform to applicable 
size range of American Standard for 
Butt-Welding Fittings, ASA B16.9. 
Tolerances much less than allow- 
able. Sizes to 26”. 


SHORT 
RADIUS 


Recommended where space limita- 
tions do not permit use of “Long 
— or ASA Elbows. Sizes 
to 30”. 


Main Office: 1450 Sevth Secend Street, St. Lowls 4, Me. 
Plants: St. Louis, Passaic, Los Anyelvs ond Boston 
Sales Offices: New York 7—30 Church St. « Chicago 3—79 Weet Monres St, 


33—520 Anderson St. 


MIDWEST 
REDUCING 


Takes the place of a straight size 
elbow and a reducer. Eliminates one 
weld, reduces pressure drop, easier 
to insulate. Sizes to 12”, reductions 
to half size. 


| 
] 
| ] { 
M iD E 
Los Angeles ve. 
PIPING & SUPPLY CO., inc. STOCKING DISTRIBUTORS IN PRINCIPAL CITIES «oe : 


WHEELS | 
oF 
INDUST 


ORPORATION 


COMBUSTION 


No high powered advertising statements are 
necessary. Write for proor why Cyclotherm 
Steam Generators will give you: 


® Lower installation costs ® Quicker heat 


© Up to 50% savings Cleaner plants 
on maintenance costs © Lower fuel bills 


Boilers are designed for oil or gas operation from 18 
thru 500 h.p., 15 to 200 Ibs. operating pressure. 


Your phone book 
will give you 
your Cyclotherm 
man’s address. 
Or write for book- 
let on Cyclotherm 
Combustion 


to Dept. 24. 


DESIGNING STACKS 


d from page 224 


from flyash on unlined portions are its 
biggest maintenance enemies. You al- 
ways have to keep such a stack painted. 

Stack Linings. We're strong believers 
in the value of stack liners. They serve 
three valuable purposes: (1) protection 
of stack surfaces from corrosion and 
erosion; (2) maintenance of higher 
stack gas temperatures by insulating 
gas flow from relatively cold stack sur- 
faces (higher temperatures give more 
buoyancy to the gas permitting plume 
to rise higher, disperse better); (3) 
cushioning stack ‘surfaces from 
tremes of temperature changes, 
strain and temperature cracking 
cold-weather shutdown is greatly less- 
ened. 

Our linings have gone on in this way. 
We put in suitable holding studs and 
mesh on the steel-stack inner surfaces. 
Then apply the aluminite cement and 
haydite aggregate directly to a depth 
of two inches. These linings stay suf- 
ficiently intact and in close enough 
bond to the steel to avoid leakage of 
any gases between lining and steel. 

Crystal-Ball Design. Most everything 
up to now has been pretty straight- 
forward. But today the stack designer 
has three imponderables—effect on at- 
mosphere of stack discharge, height 
requirements as fixed by present and 
future Civil Air Authority restrictions, 
future developments in regulations as 
set forth by air-pollution control agen- 
cies. 

Several of the larger utility com- 
panies have set up experimental wind 
tunnels. Models of new plants with 
proposed stacks to scale go into these 
wind tunnels. Then the prevailing wind 
conditions are duplicated in the tunnel 
and stack smoke discharge behavior 
studied. 

As a result of these studies the dis- 
persal pattern can be well established 
beforehand. With such a guide an ac- 
ceptable stack height and exit velocity 
can be developed. It is only from such 
practical approaches that solutions 
will come to individual plant problems 
arising from atmospheric inversion. 
But even so you have to do a certain 
amount of guessing on what the future 
holds: (1) as far as stack discharge 
effect on the atmosphere goes and (2) 
regulations against it. 

Similarly the present regulations of 
the CAA (Footnote 1, on p 88) on 
aviation limitations, airport proximity, 
glide angle can change. 

In an uneven terrain or in an area 
where tall buildings may later be 
erected, a chosen stack height may 
need increasing, maybe as much as 50- 
60 ft. When it comes to making pro- 
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DIAL 


ASHCROFT RECEIVER DURAGAUGES 


FOR PNEUMATIC TRANSMISSION 
AND CONTROL SYSTEMS 


Compact panelboard design demands pressure gauges that combine 
extreme accuracy with smaller size, easy-to-read dials. The new 
Ashcroft Receiver Duragauges, with 34” dial, meet those require- 
ments exactly. 


Wherever pneumatic transmission and control systems are used to 
indicate pressure, temperature or flow—in power plants, refineries, 
chemical plants—these new Receiver Duragauges provide accuracy 
within % of 1 percent of the dial range. Standard transmitted air 
pressure range is 3 to 15 P. S. I. Other ranges include 2 to 14, 2 to 15, 
3 to 18 and 5 to25P.S.1. 


Single and Duplex Receiver Duragauges are available. The Duplex 

incorporates two separate sets of Bourdon tubes, movements and 

Duplex. Receiver Duragauge—3"2" Dial Size. pointers. Bourdon tube material is heat-treated phosphor bronze, 

Peripheral pointer is red. extra wide for extreme sensitivity, with long tip travel for precision 
accuracy. 


Get complete data, including dimensions and standard graduations. 
Your Ashcroft Distributor will gladly help you select the right 
Receiver Duragauges for your specific needs. 


A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF .“SHAW-BOX” CRANES, ‘BUDGIT’ AND 
"LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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NUMBER 6 OF A SERIES 


(Model 1B—RBattery Operated Set) 


FOR LOW-RESISTANCE 
MEASUREMENTS 
BETWEEN 100 AND 
10,000 MICROHMS 


Megger® Portable 
Low Resistance Ohmmeters 


Self contained battery-operated and 
tifier-operated types of Megger Low 
Resistance Ohmmeters have just been 
developed. They are designed for hard 
routine and emergency service in measur- 
ing contact resistance, such as in circuit 
breakers, relays, switches, bonds, con- 
nections and joints, commutator bar-to- 
bar tests and the like. 

These portable instruments (weight 19 
Ibs.), are designed for low resistance 
measurements in the shop and in the field. 
They are of moderate cost and are accu- 
rate to within 1.5°% of full seale deflection. 

Model 1B operates from two 4 FH dry 
cells mounted inside the case. é 

Model IR operates from a rectifier, 
built inside the instrument case, for con- 
necting to 115 volts, 50-60 eveles. 

Both models have a range of from .001 
to .O10 ohms. These new instruments 
operate on the same crossed-coil ohmmeter 
principle as the Ducter Low-Resistance 
Ohmmeter, with pointer indications of 
resistance and no necessity for balancing 
or voltage adjustment. Seales have fairly 
uniform graduations and are approxi- 
mately 314” long. Anyone can operate 
this equipment—no special training or 
experience is required. 

For particulars and prices write for 


Bulletin 24-46-P. 


JAMES: G. BIDDLE Co., 


PHILADELPHIA 


CABLE FAULT LOCATOR 
SCORES HIGH IN SAVINGS 
OF TIME AND MONEY 


The BIDDLE IMPULSE CABLE FAULT 
LOCATOR combines a high-voltage capac- 
itor discharge transmitter with a new 
type of detector to form a complete 
Tracer Current Set. This equipment has 
the advantages of high current and volt- 
age output with small power input and is 
of moderate size, weight and cost. Also 
the use of this equipment is not restricted 
by networks or branches, and under cer- 
tain conditions will even operate success- 
fully without disconnecting transformers. 
Furthermore, the method of detection— 
which is the heart of the set—gives a 
positive indication of whether the fault 
has been reached or passed when an 
exploring pickup coil is applied at various 
points along the cable. 

Equipment now in use has proved 
highly effective in utility and industrial 
service. It has made real savings for 
owners in both time and money. Upon 
written request on your company letter- 
head we shall gladly furnish names of 
users. The coupon below will bring you 
more details in Bulletin 65-P. 


FREE REPRINT ON 
“CABLE-FAULT 
LOCATING PRACTICES 
IN PHILADELPHIA” 


That is the title of an article which 
appeared in a recent issue of Electric 
Light and Power Magazine. It was writ- 
ten by R. S. Diggs, Assistant Superin- 
tendent, Service Maintenance Section, 
Philadelphia Division, Electric Transmis- 
sion and Distribution Department of the 
Philadelphia Electric Company. 

Mr. Diggs discusses the three methods 
of locating cable faults used on his com- 
pany’s underground power systems, the 
a-e method, the thyratron, and the im- 
pulse method. 

We have obtained a limited supply of 
these reprints and will be glad to supply 
them to interested individuals so long 
as the supply lasts. Ask for Bulletin 
65 P1-P on the enclosed card. 


1316 ARCH ST. 
PAL 


ELECTRICAL TESTING + SPEED MEASURING INSTRUMENTS + LABORATORY & SCIENTIFIC EQUIPMENT 


BETHLEHEM STEEL 


| 15-kv_ cable, 


with 27/64-in. 


stack 
Here’s 


| visions for any such jump in 
| height, costs go skyrocketing. 
why. 

Initial steel weight alone requires a 
heavier foundation design. Add to that 
| the fact that a higher stack transmits 
| a greater wind load on windward-side 

piling and a stronger uplift on lee- 

side piling. So you need a considerable 
mass of concrete to offset this effect 

| and, therefore, more load piling. The 
only time you can prepare your founda- 
tion properly is before the stack goes 
up. If this basic thought could be bet- 
ter appreciated, then framers of regu- 
latory legislation would be well advised 
in applying new regulations to old 
plants. 

The drawing on page 88 shows 
some provisions you can put into a 
stack today that will always prove val- 
uable. They include safeguards against 
{lyash buildup, as well as a means of 
stack cleanout. 

Stack lighting requirements are us- 
ually easy to meet but their mainte- 
nance is an entirely different matter. 
Future regulations should take this into 
account. 
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PRIMARY CABLE 


Widely distributed transformer sta- 
tions are arranged so several transform- 
ers are connected tp the same line. Thus 
line No. 19 can be put into service as 
an emergency tieline between stations 
6A and 6B by closing the 6B-191%4 dis- 
connects. Feed to each of stations is run 
in channels through the building. This 
feed is a 3-conductor, specially designed, 
No. 2/0-Awg, 37-strand, 
rubber insulation and 


| tinned-copper shielding tape over each 


conductor. All three conductors are 
cabled together with jute, and covered 
with a double wrap of tape, a layer of 
saturated jute, two layers of 0.030x2-in. 


| galvanized-steel tape armor, and finally 


a double wrap of duct tape over the 
armor to make painting easy. This cable 
and the channel, when it is so supported, 
have been painted yellow with red 
stripes. In addition, 13.8-kv signs are 
located about 25 feet apart over its en- 
tire length. These signs act as keep- 
clear warnings. 

Naturally, cable must be carefully in- 
stalled. Experience shows most cable 
failures are not in the runs, but at the 
cable ends. Entire installation (requir- 
ing insulated cable) was made with rub- 
ber-insulated, shielded cable. Varnished 
cambric or paper insulation was not 
used since many runs were vertical and 
oil migration could be a problem. Fur- 
thermore, in several varnished 
cambric cable which were 


cases, 
in ducts, 
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COCHRANE CORPORATION - 
lo Canada: Canadian General Electric Co., Ltd., Toronto © In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City + In Europe: Recuperation Thermique & Epuration, Paris 


The installation at 
the right shows a 
Cochrane Hot Lime- 
Zeolite Softener in a 
paper mill in the 
Northwest. The Zeo- 
lite Softeners are 
mounted on and sup- 
ported by the filters 
inordertosave space. 


The introduction of Cochrane Hot Lime-Hot 
Zeolite Softeners presents an exceptional oppor- 
tunity for increased capacity, with surprising 
savings in cost, to operators of conventional Hot 
Process Softeners who may be faced with expan- 
sion problems suddenly thrust upon them by 
today's production requirements. The conversion 
to Hot Lime-Hot Zeolite can be accomplished, in 
the case of Hot Lime-Soda Softeners by merely 
adding another settling tank to the existing settling 


3106 


DEAFRATORS ond 


ROT PROCESS WATER SOFTENERS ond 
WoT PROCESS | 


tank, adding more filters, followed by a booster 
pump station discharging through a battery of 
Zeolite Softeners. In the case of two-stage softeners, 
the Hot Phosphate Tank is eliminated or may be 
used to double the first stage lime tank's capa- 
city. More filters and a battery of Hot Zeolite units 
are added. 

Cochrane Hot Lime-Zeolite Softeners are 
being installed in many expanding industries in 
all parts of the country. 

N. 17th St.” « 
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CONDUIT SYSTEMS 


Since 1910, Ric-wil has ‘ 
been furnishing Sectional Conduit Systems for low cost, 
efficient protection of underground insulated pipe lines. 
1 Entire system designed by ex- 3 Insulation furnished as specified 
pert engineers of long experience or as recommended by Ric-wil's 
for outstanding staff of engineers. 
unusual tightness, permanent 
alignment, and long life. 


Pipe supports designed for 4 Delivery: Any size or quantity 
strength to carry the piping load. promptly from large stocks. 


CHECK THE FOLLOWING EXCLUSIVE FEATURES: 


ONLY RIC-WIL has Loc-liP joint running along entire length 
of conduit, including bells—assuring a completely sealed, 
watertight joint. 


ONLY RIC-WIL design has base drain’ 
with side shoulders which carry entire 
weight of piping independent of conduit. 


THERE IS A Ric-WIL SECTIONAL SYSTEM FOR EVERY GROUND CONDITION 


STANDARD TILE CONDUIT—for normal ground loads. 
SUPER-TILE CONDUIT—with extra heavy walls, under roadways. 


CAST IRON CONDUIT—for installation under or near railroad 
tracks. 

UNIVERSAL TILE CONDUIT—with half tile arch, trapezoidal 
side blocks, and concrete foundation. 


Don't make the mistake of accepting inferior, poorly-designed and rank imitations of 
the original Ric-wil Sectional Systems. Make sure you specify “RIC- WIL" —preproved by 
th ds of i Hations—and know that you are getting the BEST. 


WRITE FOR 
LATEST CATALOG 
SECTION 480-4A. 


THE RIC-WIL COMPANY, CLEVELAND, OHIO 
AGENTS IN PRINCIPAL CITIES 
LEADERS IN INSULATED PIPING PROTECTION 


PREFABRICATED SECTIONAL PREFABRICATED UTILIDOR TYPE 
INSULATED PIPING CONDUIT SYSTEMS MANHOLES CONDUITS 


BETHLEHEM STEEL 


tinued from page 228 


thought to contain no moisture, had 
failed because of such moisture. Rubber 
insulation itself is moisture resistant so 
even if the sheathing or ducts fail to 
keep out the moisture, adequate pro- 
tection is still provided. 


RELAYING 

Relaying was adequate, installed for 
each unit in addition to backup protec- 
tion. Then if normal relaying failed, 
only a small section of the system would 
be cleared. The relaying is shown on 
page 97. 

Each main transformer is protected 
by differential relaying; same for each 
bus or section of bus at three main sta- 
tions 6A, 6B and 6F. Three main-sta- 
tion power lines, No. 20, 21 and 22, have 
pilot-wire relays. Bethlehem Steel has 
found that the only adequate way to pro- 
tect individual lines in a closely knit 
system like this is by pilot-wire relaying. 

Another interesting relaying feature is 
under-frequency relays on each syn- 
chronous motor. Because of reclosing 
scheme, the normal undervoltage relay 
would not clear synchronous motors 
from the system fast enough if all power 
failed. After under-frequency relays 
were installed a test was made under 
the worst conditions; all equipment 
clear of bus except the mg sets. Under- 
frequency relays were set at 58.5 cycles, 
and undervoltage relays at 70-v. Trip- 
ping time for under-frequency relays 
only was: No. 1 mg set—158 cycles, 
6.3 sec; No. 2 mg set—153 cycles, 6.12 
sec. By under voltage relay only, the 
time was: No. 1 mg set—1041.5 cycles, 
41.7 sec; No. 2 mg set—1035.0 cycles, 
41.4 sec. 

Relaying of outdoor substation 6A is 
arranged so any internal fault in trans- 
former banks, or between breakers on 
either side, trips both primary and sec- 
ondary breakers and locks them out. 
But, faults that clear themselves often 
occur on the power-company lines. 
Power can then be restored almost at 
once. Hence provision is made to clear 
only transformer secondary breakers 
for a phase or ground fault on power- 
company lines. 

When power is restored, a signal from 
potential devices in line-side bushings 
of primary oil-switches sets a reclosing 
device into operation. This closes the 
secondary breaker. Reclosing relays are 
set to reclose, Ist—15 sec; 2nd—30 
sec; 3rd—75 sec, and then lock out. 

Back-up relaying of power lines and 
bus sections is handled by a combina- 
tion of overcurrent and directional 
ground relays, to clear sections if regu- 
lar relays fail to function. 

A supervisory control system came as 
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or PROCESSING LOADS, 
and HEATING 


The design provides large furnace volume and 
a high ratio of radiant heating surface. 
Proper combustion is assured with any fuel 
or method of firing. Superheaters, air pre- 
heaters, economizers, water walls, and soot 
blowers can be readily incorporated. Vogt 
Class VL Steam generating units are giving 
satisfactory service in Hotels, Sugar Re- 
fineries, Steel Mills, Furniture Factories, 
Distilleries, Oil Refineries, and related 
industries. A bulletin showing typical 
installations will be sent upon request. 


Above: 
This 90,000 Ibs. steam per hour unif, 
designed for 475 Ibs. pressure, 


serves the Mansfield Tire & Rubber 
Co., Mansfield, Ohio, 


Two 515 H.P. units installed in 
Brown-Forman Distillers Corporation, 
Louisville, Ky. Plant, 


HENRY VOGT MACHINE CO. « 1000 W. Ormsby St., Louisville 10, Ky. 
Branch Offices: New York, Philadelphia, Cleveland, Chicago, St. Louis, Dallas 
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Steam Generating Unit 
? \ \\\ 


@ For 57 years Wright-Austin 
has concentrated on the 
manufacture of highest quality 
steam specialties. Our 
familiarity with steam users’ 
requirements assures you of 
thoroughly practical 

designs in a complete line of 
Traps (cat. +600), 
Separators (cat. #500) 

and Boiler Trim (cat. #700). 


BETHLEHEM STEEL 


an afterthought, mainly because of the 
remoteness of substation 6A. This sys- 
tem will give the operator in the hot- 
mill motor room, a method of controlling 
all line switches at stations 6A and 6B. 
Furthermore, it will tell him line and 
transformer loads, transformer tempera- 
tures, and positions of every breaker at 
either of these stations. With this sys- 
tem, he should be able to quickly and 
intelligently locate and clear up trouble. 


ATOM POWER 


If a pile of this general type were 
built for power generation, we would 
provide a much greater transfer of heat 
from the rods to a steam boiler. Amount 
of heat developed per ton of uranium is 
limited mainly by the rate at which we 
can remove the heat. That’s why we 
would probably use a gas under pres- 
sure, perhaps helium, as a heat-transfer 
medium. We would also increase the 
temperature of the exit gas so as to 
make steam at a reasonable tempera- 
ture and pressure for efficient power 
production. 

With aluminum cans our surface tem- 
perature would probably be Jimited to 
650 or 750 F, well below the steam 
temperature of good, modern power sta- 
tions, but enough for a start. Some day 
we may can the uranium in zirconium 
or beryllium to withstand higher tem- 
peratures. 

Heavy-Water Reactor. V[ain technical 
disadvantage of the graphite-moderated 
reactor is its great size, which makes 
it dificult to pressurize. A pile moder- 
ated by heavy water does the same job 
in much smaller space. An example is 
the Canadian reactor at Chalk River. 
There the reactive core is a tank of 
heavy water containing about 180 
uranium metal rods. 

4 reactor of this kind might be de- 
veloped as a power producer by pres- 
surizing the tank and transferring the 
heat by circulating the heavy water 
through a steam generator or by trans- 
ferring the heat directly from the fuel 
element to the boiler. 

What About Cost? If it proves pos- 
sible to “breed” fissionable material 
from uranium 238, what about the eco- 
nomics of a natural-uranium power pro- 
ducer? Uranium fuel may ultimately be 
much cheaper per kilowatt-hour than 
coal, oil or gas. Ample uranium sup- 
plies will be available. 

On the other hand, it’s clear that any 
atomic-power plant will cost much more 
to build. If the cost is about double that 


d from page 230 


d from page 102 
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NOTES FROM 
THE PUMP 
ENGINEER’S 
HANDBOOK 


Here's an 
hat mak Other QUALITY 
d Turbae Johnston Water. 


VERTICAL SOLID 
SHAFT MOTOR, 
explosion-proof 
or weatherproof 


ADAPTER STAND 


a lot of 

4 e Spec 
site... just it at the 
4nd threag on the old 


SURFACE 
DISCHARGE 
HEAD 


are availaby 
© at 
Aston facto Nearest 


SINGLE-STAGE or 
MULTI-STAGE, 
as required 


ies; 


GALVANIZED CAST 
STEEL STRAINER 


VERTICAL TURBINE 
COOLING TOWER PUMPS eg 


The vertical turbine cooling tower pump has 
many advantages over other types. No suction 
valves or suction piping are required. With 
the pump bowls immersed in the tower sump, 
the operator is assured that the pumps are 
always primed; thus, are ideal for remote 
control er automatic operation. Vertical tur- 


bine pump horsepower requirements decrease - 
as capacity increases, a characteristic which =m, = 
enables this type of pump to operate more = 


efficiently at wider range of throttled capacity. 


AL TURBINE, MIXFLOW AND onoontana PUMPS SINCE 1909 
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SHAFT WEAR CAN'T HAPPEN | 
) 
to a Johnston Water-Lubricateg Pump! 
= a, q 
featur 4; 
Lubric: a good 
invest The renewable Stainless 
= Steel sleeves Which Shroud the line. F 
Shaft at al] POints of bearing Contact 
Make jt iMpossible for sand OF Other 
| abrasives to damage the Shaft, Sure, 
the Sleeve and bearings Wear on a 
Johnston just like they do on any ; Da] 
Pump... but think of the Savings on 
Parts and labor alone When you Sim- 
ply replace a Sleeve instead of a 
Complete S€ction of Shafting 
LITTLE DETAILS LIKE THE RENEWABLE SHAFT SLEEVE af 
MAKE JOHNSTON Pyypg BETTERI 
Traine hydraulic €ngineers 
Johnston Dealer Or at the Jo 
tailed information, Proposals ING else NeCessary tg 
Meet your Particular Pumping ©quipment Needs, 
THERE'S A JOHNS TON PUMP FORE VERY PURPOSE 
Sizes range from 4 to 32 inchumy Single- or Multi-stage. 2 to 
1000 H.P.; Capacities tg 10,000 G.P.M.; lifts to 1000 feet; 
for liquid ‘emperatures to 400° F, | 
JOHNSTON PUMP COMPany 
i 
nome 
FO 
HEA 


ALSO: 


Packings for all 
services; Valve 

Discs; Retainer 

Packing; Molded 

and Mandrel Cut 
Packing Rings; 

Packing Hooks. 


for you. 


factory. 


Ask for a copy of the complete ALLPAX catalog. Get in 
touch with your nearest distributor for your requirements 


—or write us direct. 


GASKET 
CUTTERS 


Here's your opportunity to save time and money by cutting your 
own gaskets—from '4” to 48” diameter—from asbestos sheet, 
rubber duck, canvas, felt, cardboard, etc. This precision tool 
is easy and fast—anyone can cut perfect gaskets with it. 

This new improved ALLPAX cutter sells for $26.00 and is fur- 
nished complete in durable metal case—ready to go to work 


ALLPAX also makes a “JUNIOR” Cutter for cutting 14” to 6” 
in round, oval, square or irregular shapes—Price $7.50 f.o.b. 


THE ALLPAX COMPANY INC. 
805 Mamaroneck Ave., Mamaroneck 


‘Superheat Sheet Packing... Oil Proof Sheet Packing = 
: 


Nicholson Traps Help 


CUT STEAM COST 
7 $500,000 A YEAR 


At one of the nation’s large proc- 
essing plants a campaign to pro- 
mote economical steam use by 
improving heat transfer efficiency 
has resulted in a yearly saving of 
$500,000. Credit for a fair portion 
of this is given to improved steam 


trapping, which resulted from the 
installation of Nicholson thermo- 
static traps. To see why an increas- 
ing number of leading plants are 
standardizing on Nicholsons for 
positive drainage and faster heat 
transfer, send for Bulletin 450. 


Type A 


BULLETIN 450 
125 Oregon St. 
Wilkes-Barre, Pa. 


| ATOM POWER 


| 
| 
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of a conventional coal-fired power plant, 
cost of power from such reactors will 
be only slightly more expensive than 
from ordinary power plants. 

Generation of power from natural 
uranium reactors without breeding 
seems technically feasible. Their con- 
tribution to the United Kingdom’s 
power needs would be worthwhile if 
supplies of uranium were adequate, but 
their waste of uranium makes them un- 
attractive as a final answer to nuclear- 
power development. 

The kind of reactor just described 
uses graphite or heavy water to slow 
down the neutrons. For effective breed- 
ing we should use a “fast” or “inter- 
mediate” reactor with little or no slow- 
ing-down medium. 

One form of fast reactor might con- 
sist of a very compact core of almost 
pure uranium 235, surrounded by a 
blanket of thorium. As the U235 burned 
up in this reactor, it would generate 
another fuel, U233, from the thorium 
blanket. It is also possible, in a similar 
pile, to generate plutonium from U238. 

Chief engineering problem of a fast 
reactor arises from the need to remove 
a lot of heat from a very small reacting 
core. That’s why liquid metals, which 
have very good heat-transfer properties 
and low pressures at high temperature, 
will be used as heat-transfer fluids. But 
this forces us to develop the technology 
of liquid-metal coolants. 

Also, we may have serious structural 
troubles from the intense bombardment 
inside the core of the reactor. 

Our preliminary studies show that 
nuclear-power costs are likely to be 
about the same as the cost of power 
from coal. Right now, there’s no point 
in splitting hairs and asking whether it 
will be a fraction of a penny less or 
more than coal; only experiments can 
settle that point. The important thing 
is to get going and build some power 
reactors. 

[Eprror’s Nore: Heating of build- 
ings at Harwell by atomic energy was 
described in the news article on p 148, 
Jan Power. A heat exchanger, 10x10 
ftx214 ft, inserted in the pile’s air-cool- 
ing system, picks up heat in water, 
which is circulated by a pump through 
a second heat exchanger. The latter 
supplies hot water, entirely free from 
radioactivity, for domestic use and heat- 
ing of buildings. This domestic water. 
heated to 130 F, warms a space of 330,- 
000 cu ft. Coal saving is said to be 
about a thousand tons a year, equivalent 
to $7420. Cost of the heat pickup in- 
stallation is $42,000. 

It should be stressed again that the 
Harwell reactor, which perhaps cost 
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it pays to get NAVCO’S “Know How” and experience 
in High Pressure and High Temperature piping 


For almost half a century Navco has spe- The experience gained throughout that pe- 
cialized in the fabrication and erection of riod is your assurance of obtaining from 


Piping Systems for the highest operating Navco, a Piping System of the highest 
conditions. 


ATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA. 
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OSTER FLOW TUBE 


Gentile Patents 


FIVE FE 


for your Consideration: 


Compactness Note in the picture above the short axial length. 
Tubes 3” in size and larger are approximately 1 to 1% diameters 
long, depending upon the velocity in the main. For high main line 
velocities (above 10 ft/sec. for liquids) tubes are less than 1 diame 
ter in length. 

Ease of Installation Due to its pact: and b it i 
no straight runs upstream or downstream, except near valves or 
regulators, the total space required for installation is but a small 
fraction of that necessary for other primary devices. It can be 
installed as readily as a fitting and in that section of the line most 
conducive to steady flow conditions. Moreover, it can be installed in 
the plant proper, eliminating the need for expensive vaults or 
housing. 


Reversibility The Foster Flow Tube is symmetrical transversely; up- 
stream and downstream nozzles and ports are identical. This means 
that where processing calls for flow reversal, the meter can readily 
handle the changes. 

low Head Loss Where head losses are important Foster Flow 
Tubes are designed with a main-to-throat ratio that provides negli- 
gible unrecovered head losses. 

Accuracy All Foster Flow Tubes are furnished with calibration 
curves obtained in laboratory tests simul 
+ ns can therefore be guaranteed to an accuracy to meet any speci- 
ication. 


Foster Flow Tubes are recommended for a wide range of services 
metering the flow of liquids and wet or dry gases. They are avail- 
able in all commercial pipe sizes with flanged or screwed con- 
nections. Standard lining is bronze but other materials are 
available. In writing for further information, give processing and 
installation details of your metering requirements. 


“ATOM POWER 


WITH READERS 
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about $25 million, was never designed 
to generate useful heat. The building 
heat is merely an incidental pickup 
from a research installation. 

If it were thought important, a sim- 
ilar arrangement could be installed at 
the Brookhaven, Long Island, N. Y. 
reactor. There, as at Harwell, the re- 
actor is cooled by a blast of air, which 
is then discharged to waste through a 
high stack. It would be possible at 
Brookhaven, exactly as at Harwell, t 
place a heat exchanger in the duct and 
use the heat for warming buildings. 

Photos on page 102 show the primary 
Harwell exchanger installed in radio-active 
air duct.) 
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More Orcuips: 

With no particular reference made to 
your article, we have passed December is- 
sue of Power around to various members 
in our plant. Invariably they have referred 
to your article with complimentary remarks 
as to the simplicity and clearness of the 
presentation of the subject. 

Tallassee, Ala. J H Bopoie 

Mt. Vernon Woodbury Mills, Inc 


. you are certainly to be congratulated 
on a most practical, well-organized and 
easily understood presentation of a subject 
so vast and technical in scope. 

St. Louis, Mo. A R Koos 
Lincoln Engineering Co 


This is without a doubt the best all- 
around treatise on the subject that it has 
been our privilege to see for a period of 
many years. 

Bristol, Conn. CarLeTon BecKWwITH 
New Departure Div, General Motors Corp 


I’ve just finished reading through the 
booklet and sincerely feel it is a fine piece 
of work and contains a tremendous amount 
of valuable information. I certainly com- 
pliment you and your staff on the prepara- 
tion of this comprehensive study. .. . 

Fort Worth, Texas J C Harets 

Panther Oil & Grease Mfg Co 


American Society for Engineering Edu- 
cation is issuing a call to industry, the 
professional societies, public or private re- 
search organizations, and the engineering 
colleges for teaching aids which may be 
reviewed in its forthcoming Catalog of 
Teaching Aids. This publication, prepared 
by the Society through its Committee on 
Teaching Aids, will review all kinds of aids 
for teaching various engineering subjects. 


Dr Charles F Wagner, Westinghouse 
Electric Corp, consulting engineer, has 
been awarded the 1951 Edison Medal for 
distinguished contributions in power sys- 


tem engineering by an AIEE committee. 
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TOTALLY-ENCLOSED 
_ ano EXPLOSION-PROOF 


© 
f 
= 
. 


NORMALIZED 
CASTINGS 


REMOVABLE COVER 


SEALED TERMINAL 


Extra large chamber is sealed with 
Special compound. very high in dielectric 
strength and with 2 high metting port, 


U. S. Electrical Motors Inc. 
Box 2058, Los Angeles 54, Calif 
or Milford, Conn 


coo U. S. TOTALLY-ENCLOSED MOTORS 


Without equal for dependability, this advanced line of motors 
insures safest power and longest life. The vital elements are 
given utmost protection against external hazards. The explosion- 
proof types are certified safe by Underwriters’ Laboratories, Inc. 


HI-DRAFT 
VENTILATION 


SMOOTH GRILLE 

For protection of the fan and te 

prevent entrance of debris, an 
end grille provided: 


Pp 


Send your new Bulletin illustrating and describing U S Totally- 
Enclosed Motors Also General Bulletin of oll US Motors 


COMPANY 
ADDRESS 
cily 


1ONE STATE 


LUBRIFLUSH BEARINGS 


ASBESTOS - PROTECTED SPLIT HUB FAN 


WINDINGS 


Asbestos protected windings withstand 
high temperatures and guard agamst 

fach insslated and 
isolated with asbestos, to protect 
aganst burn-euts & imcrease motor life. 


the heat as fast as it generates— 
beeping the motor continuously cool. 
The air is drawn in through end grill 


CERTIFIED SAFE FOR HAZARDOUS SERVICES 


U. S. Totally-Enclosed Motors carry the official Underwriters’ label for ex- 
plosion-proof services in Class |, Group D, for highly inflammable gases 
and volatile liquids, and Class II, Groups F and G for combustible dusts. 
These motors are also available for non-explosion-proof services such as 
chemicals, dust and moisture, without label, and with or without fan 


—Horizontal, Vertical and Varidrive types. New Bulletin gives full details. 


U.S. ELECTRICAL MOTORS Inc. 


PACIFIC PLAT: Los Angeles 54, Calif. 0 Box 2058) ATLANTIC PLANT: Mitford, Conn 
Atlonta 3, Ga Batersfield Calif. Boston 16, Mass. Cheage 8 Ohwo, Cleveland 14 Detroit 2. Wich. ait Houston 
4, Texas, indianapolis 4 ind Bane 
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You can put 


FIN-FAN 


the air-cooled exchanger 


INDOORS...OUTDOORS...ANYWHERE 


_ONAROOF | 


you CAN pLace the air-cooled FIN- 
FAN Exchanger at any convenient lo- 
cation. It is compact, self-contained 
and requires neither cooling-water 
piping nor natural draft. 


WITHIN A BUILDING — You can install a 
FIN-FAN on or above the floor. In 
one large industrial plant, the FIN- 
FAN unit was elevated to leave the 
floor free for a tool room. 


ON THE GRoUND— When indoor space 
is limited, you can place a FIN-FAN 
Exchanger outdoors without affecting 
its efficiency in any way. Because it 
uses forced draft, the unit develops 
its own positive air circulation, which 
is independent of the surrounding air 


THE GRISCOM-RUSSELL CO. e 


or the direction and velocity of pre- 
vailing winds. 

ON A ROOF— Many FIN-FAN Ex- 
changers are installed on roofs with- 
out overloading the structures. The 
weight of these units is evenly dis- 
tributed over their entire area. 


This installation adaptability is only 
one of the many important advan- 
tages of FIN-FAN Exchangers, devel- 
oped jointly by Fluor Corporation 
Ltd. and The Griscom-Russell Co. 
The panel at right mentions addi- 
tional distinctive features. For com- 
plete information, write for Bulletin 
1231. 


‘PIONEERS IN HEAT TRANSFER APPARATUS 
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FIN-FAN “EXTRAS” 


WIDE RANGE OF SERVICES — Ii is 
suitable for cooling liquids and 
gases and for condensing vapors at 
pressures up to 5,000 psi. and tem- 
peratures up to 1500F. 

ELIMINATES COOLING WATER PROB- 
LEMS — You avoid all the complica- 
tions and expenses of a water supply 
system... no water piping, pumps, 
treatment, disposal or make-up; no 
corrosion, scaling, freeze-ups, or 
structural repainting due to the use 
of water. 

SERVES TWO OR MORE FUNCTIONS 
—You can use a single installation 
for two or more cooling and con- 
densing duties simultaneously. 


MASSILLON, OHIC 


— 
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. 
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FROM BOILER AND 
PROCESS WATERS THIS 
NEW LOW-COST WAY! 


What it is — 


Filtration with Sorbo-Cel is a simple, 
low-cost method of removing emulsified 
oil from water. In plants using steam 
generating equipment, it is proving an 
especially effective and economical 
means of obtaining oil-free condensate 
for boiler feed. It also provides a prac- 
tical solution to other oil-contaminated 
water problems, such as the water used 
in pumps, condensers, cooling systems, 
moving driers, etc. 


How it works — 


The method is similar to that used in 
other conventional industrial filtration 
operations. A small amount of Sorbo- 
Cel (a specially processed diatomaceous 
silica powder), is added to the water to 
be filtered. This is then pumped through 
a pressure filter where the oil globules 
are adsorbed by the specially treated 
Sorbo-Cel particles. Both are retained 
on the filter screen, the filtered water 
alone passing through. Any type of 
pressure filter having a metal screen 
and capable of operation at a pres- 
sure differential of 30 psi or more 
may be used. 


What its advantages are — 


! Sorbo-Cel filtration is fast, economi- 
| cal and efficient. It assures virtually 
complete removal of oil, as well as 
suspended solids such as rust, scale, 
clay, etc. Large volumes of water are 
filtered in a relatively short time, yet 
total costs (including both material 
and operation) range from only 1¢ to 
3¢ per 1000 gallons of water filtered. 


For further information — 
about Sorbo-Cel filtration use 4 
JM) 
e 
Johns-Manville 


Johns-Manville 
Box 290, New York 16, N. Y. 


Send me free bulletin giving advantages 
of Sorbo-Cel filtration. 


Name 


Cc 


Address. 


City State. 


MORE APPOINTMENTS 


Begins on page 210 


Tex. (factory branch office) George H 
Woodard, mgr; 1002 Second Ave, Seattle 
1, Wash. (factory branch office) Henry 
Weber, dist mgr; 13 S Meramec St, Clay 
ton 5, Mo. (dist office) Wm G Baker in 
charge; 308 Suburban Square Bldg, Ard- 
more, Pa. (dist office) Louis C Walter, 
dist mgr; 317 State Tower Bldg, Syracuse. 
N. Y. (branch office) Wm J Angus, dist 
engineer; Charles T Duffy is now in chars: 


of the Buffalo branch office. 


Purolator Products, Ine appoints Joseph 
G Van Nest director of purchases, and 
Donald C Huber asst advertising mer. 


Perfex Corp appoints Harold H Hateh 
service mgr for the controls div; Tdwal W 
Parri becomes dist mgr in Portland, Ore. 
R B Dunning, Bangor, Me., are northwest- 
ern Maine distributors. 

Delta-Star Electric Co, div of H K Por- 
ter Co, Inc, appoints J C Hydrick works 
mgr. 

Rockwell Mfg Co reorganizes its sales 
dept. New regional managers are M J 
Harper, New York City; P C Kreuch, 
Pittsburgh; J W Northcutt, Atlanta, Ga: 
C K Madison, Houston, Tex.; H Boezinger, 
Los Angeles, Calif. 


Black, Sivalls & Bryson, Inc, places L 
M Petrie in charge of new office at Box 
655, Wichita Falls, Tex. 

Borg-Warner Corp, Ingersoll products 
div, appoints A J Robertson mgr of de- 
fense sales, and L R Miller mgr of con- 
tract sales. 

Air Reduction Co, Ine, elects J H Hum- 
berstone vice-president. New president of 
the Airco equipment mfg div is Scott D 
Baumer. 


Air Conversion Research Corp has new 
address—4107 N Damen Ave, Chicago 18. 


Harbison-Walker Refractories Co trans- 
fers H G Hart to the new specialties and 
retail dept in Pittsburgh; Floyd A Pearce | 
moves to the Portsmouth, Ohio sales dist; 
E A Olson is appointed to the Pittsburgh 
sales dist. J C Willey becomes asst to 
the president. 


Hills-MeCanna Co appoints E Frank 
Miller mgr of its eastern div with offices in 
New York City. 

Certified Flexible Couplings appoints 
Jernard Havens sales representative in the 
Chicago area. 

Chicago Metal Hose Corp changes its 
name to Flexonics Corp, in order to have 
a name more representative of the scope 
of company activities. 


Sterling Electric Motors, Ine begins pro- 
duction in new plant in Van Wert, Ohio. | 
Executives at the new plant are E O | 
Danielson, gen factory mgr; B L Peak, 
supt. E K Johnston becomes gen supt of | 
the Los Angeles plant. 


Taylor Instrument Co’s have new gen 
sales mgr—Frank S Ward; industrial sales 
mgr—Albert J Fleig. George E Heller be- 


comes mgr of industrial sales to the chemi- | 


PACKING 
PROBLEMS 


1000 


with 


BELMONT 


SHEET PACKINGS 


Yes, regardless of the problem—whether it’s 
temperatures encountered; pressures to be 
sealed; unique resiliency requirements to be 
met; abrasive resistance to be overcome or 
tensile strength and toughness specifications 
to be lived up to—as long as you have flange 
and parallel surface joints to connect, you'll 
always find the most satisfactory sealing an- 
swer in Belmont Sheet Packings. 


Standard Belmont Sheet Packings are obtain- 
able in sheets or rolls (according to style). 
The constructions include—compressed asbes- 
tos, asbestos metallic, red rubber, cloth in- 
serted, vegetable fibre and a wide range of 
other basic materials and combinations, all 
scientifically formulated to provide BETTER 
SEALING . . . LONGER LIFE. 


For permanent joints or joints that must be 
taken apart frequently . . . for pliability .. . 
for compressibility . . . for the packings 
that will not creep or blow, try Bel- 
mont—the sheet packings made for 
every conceivable type of service. 
Distributors in every large industrial 
center are at your service. 


solution 


For engineering or technical help 
on special jobs, write direct. 
Catalog #40 


is available, 


write for it. 


cut your 
OWN GASKETS 
WITH BELMONT GASKET CUTTER 


A portable tool for cutting 
dia. to 19° dia. circular 
gaskets from all kinds of soft 
sheet packings. Rigid and 
simple to operate. larger 
sizes only require cutter bor 
replacement 


THE BELMONT PACKING 
AND RUBBER CO. 


Butler and Sepviva Streets 
Philadelphia 37, Pa. 


Coils - Reels 
ets Gaskets 
Steam - Water - Oil + Gos + Air 


Acids Alkalies Ammonia 


Rings - Spirals - 
5 + She 
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GEARS 


It has frequently been said that: ‘‘any Reducer is only as good 
as the experience and manufacturing facilities of its maker” 

. Gears are vitally important in any Speed Reducer, but by 
themselves, they are just Gears. A good Speed Reducer pre- 
supposes also that it is properly engineered; it has the best 
anti-friction Bearings; the lubrication system is adequate and 
highly efficient; the Housing is designed for ruggedness, com- 
pactness and proper heat dissipation. The Unit is acces- 
sible—and it will deliver a high efficiency of Power Trans- 
mission over a long period of service life, with little or no 
attention. 

Philadelphia Reducers offer all of these advantages. There 
is a type and size of Philadelphia Worm Reducer 
for every industrial requirement. 


FEATURES... 


OF THE TYPE A-T-O AND R-T-O 
PHILADELPHIA WORM GEAR SPEED REDUCERS 


@ Units are available with Worm “above” or 
“below” the Worm Gear, or in Vertical Units. 

@ Worms are made of alloy steel with carbu- | 
rized, hardened and tempered threads—both 
shaft and threads are accurately and smoothly 
ground after heat-treatment. 

@ Worm Gears are of highest quality chill cast 
nickel-bronze. 

@ Bearings are anti-friction types (ball or roller) 
best suited for smooth, quiet, trouble-free oper- 
ation (see cut-away illustration) . 

@ Housings are quality grey iron—compact, neat, 
rigid and of ample radiating surface to prevent 
overheating. 

@ All units carry A.G.M.A. rating. 

@ Easy accessibility for removal of either Worm 
or Worm Wheel assemblies, from the housing. 

@ Lubrication by splash system to all moving 
parts, in oil-tight housing. 

@ Efficiencies as high as 96%. 


Philadelp 


=a NEW YORK - 


Get all the details in our 
Catalog WR-51. Write fora 
copy . . . on your business 
letterhead, please. 


PITTSBURGH + CHICAGO + HOUSTON 


IN CANADA: WILLIAM AND J. G. GREEY LIMITED, 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA, 


LYNCHBURG, VA. 


TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 


—— 


| 
: 
ig 
\ 
j 
| 
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Users of self-contained, compact Leffel boilers 
report fuel savings of from 20 to 40 percent 
over other types. The 17 sizes are available 
in ratings of from 6 to 250 actual horsepower. 

And the sturdy, dependabi: tion of all 
Leffel boilers permits substantial overloadi 
with safety. Designed to burn COAL, GAS, or 
OIL, they are easily converted from one fuel to 
another. There is an efficient Leffel Scotch type 
boiler, easy to install, ready to go to work in 
your plant . . . today! 


Write for descriptive catalog 
The James Leffel & Co. 


SPRINGFIELD, OHIO 


HELP! 


FOR EVERYONE 
WHO HANDLES 
VALVES OR PIPING 


—Adjustable— 
SPROCKET RIM 
with Chain Guide 


@ Range of 10 adjust- 
able sizes takes care of 
all valve makes and 
types; fits valve wheel 
diameters from 2 to 30 
inches. 


@ Control overhead valves with ease and cer- 
tainty, no matter how high up—right from the 
floor! No more climbing on bench, machine, boil- 
er, treacherous stepladder. For overhead pipe 
layouts, plan on putting valves wherever needed. 
The BABBITT adjustable Sprocket Rim with 
Chain Guide is especially designed for easy, pos- 
itive control of those out-of-reach valves—from 
the floor. 


@ The BABBITT Adjustable Rim fits ali valves, 
with either rising or non-rising stems. It is 
installed quickly by clamping onto the hand 
wheel of the valve. 


@ Write today for Catalog Bulletin P, surpris- 
ingly low prices, and name of nearest distributor. 


BABBITT STEAM SPECIALTY CO. 


1 Babbitt Square, New Bedford, Mass. 


| cal industry; Richard N Pond is div sales 


MORE APPOINTMENTS 


Begins on page 210 


mgr handling sales to the petroleum and 
canning industries. 


Timken Roller Bearing Co appoints R 
G Wingerter asst gen mgr and J R Split- 
stone dist mgr of its automotive sales div. 


Watson-Stillman Co appoints Adolph J 
DeMatteo chief engineer. Jackson Kemper 
is new gen mgr of sales, distributor prod- 
ucts div. 


Walworth Co elects W B Holton Jr chair- 
man of the board, and Alfred J Eichler 
president. 


National Electric Products Corp closes 
its Philadelphia warehouse and transfers 
those operations to new plant in Linden, 
N. J. Philadelphia sales office moves to 
Suite 404-5-6 Architects Bldg, 17th and San- 
som Sts. Lloyd Clark is dist mgr. 
Whitney Chain Co appoints J Henry 
Anthony mgr of the industrial engineering 
division. 

New York Belting and Packing Co ap- 
points Donald C Howard factory represent- 
ative in Calif., Nev., and southern Ore. 


Hewitt-Robins Inc moves its Philadelphia 
office to Coral and Hagert Sts, Philadel- 
phia 25. 

Ine appoints Nelson S 
mgr of the Philadelphia 


Ampco Metal, 
Cobleigh dist 
sales div. 


Quigley Co Ine appoints Bud Reagan 
sales representative in Mo., Kan., Neb., 
Iowa, N. and S. Dak., Minn., Wis., and 
Chicago; Leroy Montgomery is representa- 
tive in W. Va., western Pa., Ohio; Ira 
Stark is representative in N. Y and New 
England; Jack Pittman is representative in 
Tex., La., Ala., southern Miss. and Ark. 


International Rectifier Corp opens new 
factory at 1521 E Grand Ave, El Segundo, 
Calif. 

Caterpillar Tractor Co has new wholly 
owned subsidiary—Trackson Co of Mil- 
waukee. 


W B Connor Engineering Corp elects 
John H Bartol a vice-president. 


Pacific Electric Mfg Corp appoints R 
W Hutchinson as eastern div mgr at the 
Gary, Ind., plant. 

Rust Engineering Co names A H Krause 
asst chief engineer, and John F Hurley 
mer, boiler brickwork div. 


Central Maine Power Co appoints Ford 
W Harris chief engineer. 


OBITUARIES 


James A Rafferty, 65, vice-president and 
director of Union Carbide and Carbon 
Corp died Dec. 19 at Fort Lauderdale, Fla. 


Charles G Thornburgh, 62, vice-presi- 
dent of the Rust Engineering Co, 
suddenly 
negie, Pa 


died 


PRESSURE REGULATORS 


How to Order: 


Always give the size of control valve, 


initial pressure, controlled pressure, 
and the available water pressure for 
operating the regulator. For various 
reduced pressures and sizes of control 
valves, specify as follows: 


ATLAS 801 + For reduced ore of 
2 to 15 lb., Globe screwed, to 
Globe flanged, 214” to 6”. 


ATLAS 801-8 + For reduced povwonsce 
of 0 to 5 Ib., Globe screwed, to 2” 
Globe flanged, ¢. 


ATLAS 802 + For reduced pressures of 
15 to 150 lb., G tebe screwed, } Y” to 2” 
Globe flanged, ! 14” to 6”. 


ATLAS Super-Sensitive Pressure Reg- 
ulators are particularly adapted to 
service where pressures must be main- 
tained within fractions of one pound 
and without perceptible variation even 
where demands fluctuate and widely 
varying initial pressures occur. They 
are suitable for steam, air or gas 
where it is essentia! to maintain a con- 
stant reduced pressure in heating 
mains, vats, cookers, retorts, etc. They 
are also used as altitude regulators to 
maintain constant level in open tanks, 
or as a pump governor to assure con- 
stant pump discharge pressure. 


eevee 
BULLETIN 1-B gives complete information on 


the above as well as the ATLAS Compound 
Super-Sensitive Pressure Regulator. Use the 


coupon below and at the same time check the 
other ATLAS products on which you want 
complete data. 


289 South Strest, Newark 5, N. J. 
Represented in Principal Cities 


ATLAS VALVE CO., 289 South St., Newark 5, N. J. 


Please send bulletin, Wo. on ATLAS Super- 
Sensitive Pressure Regulators. Also, please send 
complete data on the ATLAS 


Controllers 
af 
Balanced Valves 
Control Valves 
© Oil Control Cocks 


Reg ulators 
Temperature 
Reducing Valves 
Exhaust ‘control System 
© Pressure Regulators 


Name 
Firm 
Street 


Dec. 5 at his home near Car- | City ....... State 
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PEERLESS TYPE PR 


A CENTER-LINE-MOUNT PUMP FOR | 
HEAVY DUTY PROCESS SERVICE IN | 
REFINERIES AND CHEMICAL PLANTS — 


Especially designed for 
pum ping HYDROCARBONS, 
WATER AND CHEMICAL SOLU- 
TIONS AT ELEVATED TEMPERA- 
TURES AND PRESSURES... 


CHARACTERISTICS AT A GLANCE 


CAPACITIES 
OPERATING 
HEADS 
TEMPERATURES 


CASE 
PRESSURES 
DRIVES 


MATERIALS OF 
CONSTRUCTION 


LIQUIDS 
HANDLED 


NPSH 
CHARACTERISTICS 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 


Address inquiries to Factories at 


Up to 1000 gpm 
Up to 625 feet 


Up to 850° F. 
Up to 600 psi 


Horizontal electric motor 
is standard; others as 
required, such as steam 
turbine drive or stationary 
engine drive. 


Liquid end can be 
furnished in cast iron, 
bronze, carbon steel, 
stainless steel or other 
materials as required for 
the intended service. 


Hot oil, propane, butane 
and all petroleum hydro- 
carbons, process liquids 
and water. 


Designed to operate with 
minimum available NPSH. 


los Angeles 31, California and Indi 


Offices: New York, Chicago, St. Louis, Atlanta; Dallas, Plainvi 
Fresno; Los Angeles; Phoenix; 


FOR THOSE TOUGH HIGH-TEMPERATURE 
AND HIGH-PRESSURE APPLICATIONS IN 
REFINERY AND PROCESS WORK... 


Maximum interchangeability, extra-heavy wall 
thicknesses, extra-low NPSH requirements and 
extra-rigid case-frame construction make the Peer- 
less Type PR pump ideal for those rugged duty 
jobs in a large number of industrial services. 
Furnished in a complete range of sizes, a Peerless 
Type PR will cover nearly all your pump needs. 
Available in various alloy materials. Adequate 
water-cooling jackets and water-cooled stuffing 
box, with mechanical seal optional, and heavy duty 
shaft with carefully balanced bearing design are 
features of the Peerless Type PR construction. 
Many sizes are available from stock in standard 
materials. 


BUILDS 
DEPENDABLE 
PUMPS 


New Bulletin 

just off the press 
Use coupon for Bulletin 
No. B-1605 which. de- 
scribes the exacting 
design and construction 
features of Peerless 
Type PR pumps. 


PEERLESS PUMP DIVISION 


Food Machinery and Chemical Corporation 


301 West Avenue 26 
los Angeles 31, California 


Please send us copy of Peerless Type PR Pump Bulletin 


No. B-1605. 


NAME 


POWER + FEBRUARY 1952 


is 8, Indi 


ew ond Lubbock, Texas; 


Albuquerque, N. M,., Tulsa 


pow 


243 


> 
« > 
= 3 > 
PR < 
| 
ke 
F 
+ 2h 
| 
| 
= 
= 


| More FREE BULLETINS 


Begins on page 167 


Tick? gives basic product information on 
Towmotor construction features, han- 
dling methods. Based on 15-min. sound- 
slide film Booklet distributed after 
showing of film. ® Request direct, not 
from Power. Towmotor Corp, Cleveland 10, 
Ohio. 


B35 ELECTRIC TRUCKS— 12-page 

bulletin P5151 describes com- 
plete line of electric trucks in capacities 
from 1000 to 100,000 Ibs. Types, fea- 
tures, application, selection Yale & 
Towne Mfg Co, 11,000 Roosevelt Blvd, 
Philadelphia 15, Pa 


METALS AND ALLOYS 


B36 METAL AND ALLOY IDEN- 

TIFICATION— Rapid spot-test- 
ing method for identifying common 
materials. 48-page booklet gives quali- 
tative test procedures, directions for 
preparing reagents, chemical composi- 
tions of common metals and alloys 
International Nickel Co, Ine, Develop- 
ment and Research Div, New York 5, 
N.Y. 


B37 NICKEL ALLOY STEEL CAST- 

INGS Applications, typical 
compositions and properties, advan- 
tages, recommended specifications. 32- 
page bulletin. International Nickel Co, 
Inc, Dept EZ, New York 5, N.Y. 


B38 BRAZE-CLAD METALS-—— Metal 

strip clad with silver brazing 
alloy. pumgrne s silver brazing. 4-page 
bulletin BC sives applications, ex- 
plains how raze-cli metals work. 
American Silver © , 36-07 Prince 


BOILER TUBE CO. OF AMERICA [amoeamuuaume 


B39 LEAD-CAI M FOR STOR- 

AG REES-—-4-page e- 

McKEES ROCKS, PA. print of article gives 

PITTSBURGH (P FRED $. RENAULD & CO. data, reports on experiments leading to 

ittsbur h District) development of lead-calcium for bat- 

CHICAGO g LOS ANGELES tery-plate grids. CGould-National Bat- 
teries, Inc, Trenton 7, NJ. 


METERS AND INSTRUMENTS 


B40 VOLT-AMMETER Amprobe 

Ssnap-around type for service 

work 1§-page booklet No. 504 gives 

specifications, dimensions case his- 

tories Pyramid Instrument Corp, 4% 
N.Y 


has wide range Howard St, New York 13, 
B41 MINIATURE RECORDER - 
Strip-chart type, designed for 
of usefulness graphic panel use No back-of-panel 
adjustments. 6-page specification sheet 
769 gives photos, dimensions, specifica- 
withstands weight of tions, operation Minneapolis-Honey- 


well Regulator Co, Brown Instruments 


heaviest trucking, inside Div, Station 40, Wayne & Windrim Aves, 
or outside of industrial | PP @delphia 44, Pa 


2 RECORDING POTENTIOM- 
plants age excellent for B42 ETER—-4-page instrumentation 
drainage applications cee data sheet No. 10.14-6 describes opera- 
| tion of a gas dust analyzer with Elec- 
for coal grizzlies — troniK potentiometer Sampling, layout, 
operation of instrument, application. 
wherever it 1S necessary tegulator Co, 
; Brown nstruments Div, Station 40, 
to sustain unusually heavy loading. Wayne & Windrim Aves, Philadelphia 
44, Pa. 


In prominent steel casting plant, Hendrick heavy- 
duty grating used for breakout floors has paid for it- | B43 taane | ee 
self many times over in reclaimed sand. flow, loss of head, water level 
bulletin 450-H10 gives description, 

ari ; ” ciples f »perat specifications. 

Bearing bars range in size from 2%4”x%” to | 
4” x 34”; cross bars from 2” x 5/16” to 212” x 5/16 . Ave, Providence 1, R.1. 
to meet requirements of loading conditions. Write for B44 LOW-PRESSURE CELLS _-0-10 


to 0-100 psi capacity for meas- 


complete specifications. uring variations in gas or liquid pres- 
sures. 2-page bulletin 326 has photos, 


wiring ‘diagram, dimensions, specifica- 
tions. Baldwin-Lima-Hamilton Corp, 
Philadelphia 42, Pa. 
B45 NON-FROSTING GAGES _ 
Standard and large chamber, 
Perforated Metals E reflex and transparent types. 2-page 
eA ac Wet Oo ny bulletin, unit 177, has photos, descrip- 
lant tions. Jerguson Gage & Valve Co, 80 
ige-Slot Screens Fellsway, Somerville 45, Mass 
Architectural Grilles 46 DUNDAFF STREET, CARBONDALE, PENNA. BAG RECORDER—Condu-rher 
“Oe —Cone herm 
Mitco Open Steel Flooring, eon sas unit works on thermal conduc- 
Shur-Site Treads, Armorgrids Sales Offices In Principal Cities tivity principle: electronic type opera- 
tion. 12-page bulletin 51-1008 gives de- 
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face With 
Modern Boller Design. 


One Material Insulates 


Kaylo Heat Insulation the first basic 
advancement in the insulating industry 
in many years—is a hydrous calcium 
silicate. This remarkable inorganic ma- 
terial (not glass) provides a combination 
of far-reaching advantages. 

With its wide effective temperature 
range—up to 1200°F.—-Kaylo Heat In- 
sulation eliminates the need for com- 
bination coverings in nearly all operating 
conditions. It retains its efficiency and 
dimensional stability in long service. 

Kaylo Heat Insulation is insoluble in 
water. Its high strength practically 
eliminates spoilage both in transit and 
in application. Workmen can walk on 
insulated equipment without breakage. 
Yet along with its high strength Kaylo 
Heat Insulation is light in weight, mak- 
ing it easy to handle and apply. 

For complete details on Kaylo Heat 
Insulation, write Dept. N-273, Owens- 
Illinois Glass Company, Kaylo Division, 
Toledo 1, Ohio. 


KAYLO HEAT INSULATING BLOCK is made in all 
standard sizes, up to 18” wide and in thick- 
nesses from 1’ to 6’’. Where necessary, on 
special order, the block can be shiplapped 
for broken joint, single-layer application in 
New boiler installation by Babcock & Wilcox Company, an exten- of 
sion of Toledo Edison Company's Acme Plant, has a rated steam KAYLO PIPE INSULATION is made to Simplified 
output of 650,000 Ib. per hr. at 1500 psi. pressure and 1000°F. Dimensional Standards of thicknesses and 


diameters for snug nesting, when needed. 
temperature. The new boiler is the largest in northwestern Ohio. Coverings are sectional for tube and pi 


sizes 4’ to 12”; tri-segmental up to 23”; 
quad-segmental up to 41'’; K-segmental 
(18” wide segments) up to 72” in diameter. 


KAYLO ... first in calcium silicate ai 


...pioneered by OWENS ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA + BOSTON + BUFFALO + CHICAGO « CINCINNATI + CLEVELAND 
DETROIT « HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY + PHILADELPHIA + PITTSBURGH + ST. LOUIS + WASHINGTON 
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EVERLASTING 


advantages 


service 
fro m ot 4001 . Duplex 


ond Angle Blowing Valve. 


BOILER BLOW-OFF VALVES 


When you install an EVERLASTING 
Duplex Blow-Off Unit, you'll find that 
its many superiorities speak for them- 
selves. 
The sealing valve at the left is the 
EVERLASTING design that has been 
famous for more than 40 years . . . the 
valve with the drop-tight seal that 
actually improves with use because of Fig. 4001/6571. Duplex unit consisting of 
its self-lapping action each time the — 
valve is opened or closed . . . the valve 
that can’t stick or jam because of its 
non-wedge design . . . the valve that 
opens in less than a quarter turn to pro- 
vide unimpeded straight-through blow. 
The blowing valve at the right is the 
equally famous EVERLASTING Angle 
or “Y” Valve, specially designed and 
equipped to withstand repeated blow- 
off shocks, erosion and corrosion, and 
without pockets that might wap and Fig. 6571/6561. Duplex unit consisting of ¥ 
hold solids. Sealing Valve and Angle Blowing Valve. 
Each of these valves . . . and all the 
other EVERLASTING Boiler Blow- 
Off valve types, fully meet ASME code 
requirements . . . assurance that they 
are properly designed and amply strong 
for the service. 


Write for descriptive bulletin 


EVERLASTING VALVE co. Fig. 6561/6571. Duplex unit consisting of 
49 Fisk Street, Jersey City 5, N. J. Angle Sealing Valve and Y Blowing Valve. 


Valves 


TRADE MARK “EVERLASTING” REG. U.S. PAT. OFF 


Ev-348 


More FREE BULLETINS 


Begins on page 167 


scription, operation, applications. Hays 
Corp, Michigan City, Indiana. 


* LOAD CELLS——Change mechan- 
ical force into linear electrical 
signal to be fed to recorders and in- 
dicators. Torsion bar and cantilever 
types. Ranges 0-100, 0.2 500 Ibs. 
4-page folders No. 62 and 65. ® 
» direct on company letterhead to 
Automatic Temperature Control Co, 
nella 5200 Pulaski Ave, Philadelphia 44, 


PIPING, VALVES, FITTINGS 
AND SPECIALTIES 


B47 ERW TUBING CHART—Elec- 

tric resistance welded carbon 
steel tubing %- to 4-in. OD, .032 to 
.213 in. wall thickness, for pressure or 
mechanical service. Babcock & Wilcox 
Tube Co, Alliance, Ohio. 


B48 SPRAY NOZZLES — Non-clog- 

wing type for cleaning pur- 
poses. 4-page folder 2386 gives dimen- 
sions, capacities, uses. Link-Belt Co, 
307 N Michigan Ave, Chicago 1, Ill. 


B49 PIPE LINE STRAINERS — %- 

to 36-in. sizes, several types. 
Selection factors; effect of flow rate, 
screen loading and fluid viscosity on 
pressure drop. 16-page manual 951 has 
photos, specifications. J A Zurn Mfg 
Co, Erie, Pa 


B50 SUMP-TYPE FILTERS — Syn 

clinal type for sump or line instal 
lation, hydraulic and low pressure liquid 
recirculating systems 5- to 100-gpm 
capacities. 8- page folder 105 has cut- 
away diagrar parts list, dimensions. 
Marvel Engineering Co, 625 W Jackson 
Blvd, Chicago 6, 


B51 VAPOR PURIFIERS—Internal 

downflow type. Guaranteed to 
deliver vapor with 1.0 ppm or less of 
total solids 2-page bulletin No. 400 
gives description, dimensions. V D An- 
derson Co, 1935 W %6th St, Cleveland 2, 
Ohio. 


PRIME MOVERS AND ACCESSORIES 


B52 SINGLE-STAGE TURBINES — 

mechanical drive. New type H 
line. 4-page bulletin T-124 gives con- 
struction features, diagrams, dimen- 
sions, specifications. Murray Iron Works 
Co, Burlington, Towa 


B53 TURBINE-GENERATOR UNITS 

NEMA ratings 2000 to 7500 
kw. Condensing type for power gen- 
eration only; non-condensing and auto- 
matic extraction types for process 
steam and a steam-power balance. 8&- 
page bulletin 03B7654 has diagrams 
construction. Allis-Chalmers Mfg Co, 
952 S 70th St, Milwaukee, Wis. 


B TURBO - GENERATORS — 
Brush-Ljungstrom units. 34- 
page publication No. 61003 gives de- 
tails of design and construction fea- 
tures. Photos, cross-section diagrams, 
theory of operation, overall dimensions. 
Brush Electrical Engineering Co, Ltd, 
Loughborough, England 


BSS DIESEL USES—Uses of diesel 

engines in our modern economy. 
Booklet written in rhyme Detroit 
Diesel Engine Div, General Motors 
Corp, Detroit 28, Mic h. 


CENTRIFUGAL PUMPS — For 

refinery service. Types HR and 
HB, 1- and 2-stage volute, saddle- 
mounted, vertically split centrifugal 
pumps 12-page bulletin W-341-B2C 
gives dimensions, cross-section draw- 
ings. * Request on company letterhead. 
Worthington Pump and Machinery 
Corp, Harrison, N.J. 


| GENERAL -PURPOSE PUMPS 
| (jrease - lubricated, pedestal- 
| mounted types. Capacities to 2500 gpm, 
heads to 550 ft, temperatures to 250 F. 
6-page bulletin 52B6351B has dimen- 
| sions, diagrams Allis-Chalmers Mfg 
1 Co, 952 S 70th St, Milwaukee, Wis. 
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BRANCH HEADQUARTERS* 


‘in 54 Important Cities 


: st You 
‘neering Office Neare 
Phone the Clarage Sales Enginee 
For Expert Help, Write oF KALAMAZOO, MICH. OMAHA, NEW 1121 Spring St- 


S. 14th St. ND 
TEXAS St. UTH BEND, IND: 
ALBUQUERQUE, N. M sex 120% 612 Academy ORLANDO, Ft 


A. 
i St. 
d Main Bldg. 216 Wayne 
10 N. 2nd St ANSAS Ct 
PHILADELPHIA, PA. SYRACUSE, N. Y. 
BALTIMORE, MD. 1526 Blake St. LOS ANGELES, CALIF. Ave. £00, 
BILLINGS, MONT. 414 Twelfth St. MEMPHIS, TENN. | 
291642 Ave., MICH. Third and Madison Sts. 
BIRMINGHAM, Bldg Grand Blvd. WAILWAUKEE, | wis. HMOND, 
544 American e wal KEE, Wis in 
31 Main St., RTFORD CONN. g09 Pence Bldg. 
Mass. HA ‘mingten NASHVILLE, TENN. 
purFALo, N- Y. W. Hartford 106% Se gut 
g17 Sycamore St. STON TEXAS NEWARK, Nn. J. cone Fons 
| RLEANS, 
HUNTINGTON, w. VA. NEW O 
CHICAGO, 


816 Insurance 
EXPORT 
916 Fifth Ave- 632 S. Pe Y SAN FRANCISCO, Ameresco, 
333 N. Michigan Ave. INDIANAPOLIS IND. NEW . 50 Church St. 
NATI, OHIO 500 Fi . _ SEATTLE, WASH. New York, N. 
ae Broadwoy 5217 Hinesley A CITY, OKLA 2615 Fifth Ave- 
CLEVELAND, OH! 801 
1501 Euclid Ave. 


KINGSP 
Pp. 


OKLAHOM 
1604 N.W. 5th St- 


CLIP AND SAVE THIS AD 
Against the Time You Have 


a Problem in Our Field 
MULTITHERM 


Competent, resourceful help —tn mecting 
st py and conditioning requirements 
from 200 to 3,000 C.F.M. 


The Clarage application engineer nearest 
you knows his business. Like all Clarage 
representatives, he has been factory trained 
and has had wide field experience. 


You can rely on his judgment. You can 
also rely on the Clarage HEAVY-DUTY 
equipment he recommends for your job. 


Save this ad for his address. It will 


me pay you to call him in the next time 
LARGE EXHAUSTERS 


F you have a problem in our specialized field. 
from 1,000 to 50,000 C.F.M. VENTILATING FANS 


from 200 to 200,000 C.F.M. 


YOU CAN RELY ON 


CERTIFIED 
RATINGS 


MECHANICAL DRAFT 
to Meet Any 
Operating Condition 


EADQUARTERS FOR AIR HANDLING & CONDITIONING EQUIPMENT 


_._. CLARAGE FAN COMPANY-— 615 Porter St., Kalamazoo, Mich 
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How long will exitings 
R fuel supplies last? 


“WATER CON 
can we do 
EQUIPMEME SERVICE against the 
day they are 
exhausted? 


Just Published! wealth 


ENERGY SOURCES 


— THE WEALTH 
OF THE WORLD 


By Eugene Ayres 


Gulf Research & Development Co. 


and Charles A. Scarlott 
waite FOR FREE - Editor, Westinghouse Engineer 


Your Copy! 344 pages, 114 illustrations, over 
YOU. ADDRESS: . - aaron | Here is a key to some of Based on an intensive 


DEPARTMENT P-A THE TITUSVILLE IRON WORKS CO. survey ot the 


} request of the American 


s de led re 
STRUTHERS WELLS CORPORATION | sents a detailed review of 


| the size of fuel supplies, 

the factors that affect their rate of depletion, 
what sources may supplement them, and what 
may eventually succeed them. Everything from 
| fossil fuels and hydroelectric power generation 
to nuclear and solar energy is discussed in a 
highly - readable manner. 
Comparisons are set up 
among all the important 
sources of energy, and 
clear energy and the definite programs are pro- 
utilization of — solar posed for future develop- 
Dower. ments. 


Rationally examines nu- 


A sound and interesting treatment 


‘e@ evaluates oil, coal, oil-shale, peat, and tar-sand reserve 
figures 


@ analyzes efficiencies of energy consuming devices and 
conversion processes 


@ weighs energy losses in production, mining, transporta- 
tion, ete. 


@ clarifies the meaning of ‘‘proved oil reserves” 


Fruit Storage Stops Shrinkage with @ explains energy values of land and marine vegetation, 


wind and tide, earth heat, atmospheric electricity, the 
Claude process, ete 


New Frick Refrigerat i ng Sy stem. @ includes a thought-provoking Energy Balance Sheet 


This volume is comprehensive, factual, highly useful te 

e © . . all concerned with energy use and conservation. It is 

Gillan Brothers maintain relative humidities of 85 per cent or higher in their profusely illustrated with helpful photographs, charts, and 

40,000-bushel apple storage at St. Thomas, Penna., even with temperatures of 32- tables, and includes only those statistics not readily avail 


able elsewhere 


SEE THIS BOOK 10 DAYS FREE 


33 deg. F.! These high humidities keep the moisture where it is wanted — in the 


This remarkable cooling system is equally 


McGraw-Hill Book Co., Inc 
desirable for storing vegetables, nuts, hides, 


330 West 42nd Street, NYC 36 
textiles, and other products. Covered by pat- Send me Ayres & Scarlott’s ENERGY SOURCES 


ent applications, the new Frick system is revo- 
| lutionizing cold storage practice. Let us show 

you how it can save your products — and your sl 
profits. 
q 


‘RICK PENNA 


Also Builders of Power Fsrming and Sawmill 


Address 


Two Frick Ammonia Compressors Used for 
Cooling Gillan Brothers’ Apple Storage. 
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—> In the Bituminous lands of the B&O, progress 
never stops. Year after year, enterprising coal 
producers back their faith in B&O coals with new 
mines and processing plants, with increased mech- 


anization and up-to-the-minute equipment. 


B&O Bituminous lends itself to modern, low-cost 
mining. Because of its nearness to America’s indus- 
trial heart, transportation costs are moderate. Markets 
are dependable, and there is a wide variety of coals 
to meet all needs. 


Smart consumers “bank on B&O Bituminous’ — 


its sources and reserves are known and great. 


Ask our man! 


BITUMINOUS COALS FOR EVERY PURPOSE 


BALTIMORE & OHIO RAILROAD 


Constantly doing things — better! 
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OLENOID 
VALVES 


Built to Handle Tough Jobs! 


COMPLETELY SEALED VALVE MECHANISM. Valve stem 


is packless and 


sealed by internal diaphragm packless joint. Widely favored for handling 


inflammable or toxic gases or liquids. 


SELF-CLEANING DESIGN. Can be used successfully for handling heavy, sticky 
materials because the valve interior is simple, port area large, and outlet 
downward, thus taking advantage of natural gravity flow. Note that valve 


seat is accessible for cleaning. 


EXPLOSION-PROOF SOLENOID HOUSING. Isolated coil minimizes heat trans- 
fer, baking. Lever action provides power advantages to avoid overloading 


of solenoid. 


RENEWABLE VALVE DISC. Supplied with composition or metal disc to suit par- 
ticular requirements. Wide choice of materials available for valve and trim. 
VISIBLE ACTION. Note that valve action is visible and can be tested by hand. 
In an emergency the valve can be manually operat 
Ask for recommendations 


DAVIS 


REGULATOR COMPANY 
2540 So. Washtenaw Ave., Chicago 18, Ill. 


LEADING DIESEL ENGINES HAVE 


THEY 


A Pulton type KS 
Diesel equipped 
with 
Manzel Medel 
94 Lubricator 


Why it Pays to Select Manzel Lubricators 


@ THEY LENGTHEN THE LIFE OF MACHINERY 
® THEY ARE AUTOMATIC AND TROUBLE-FREE 
© THEY ELIMINATE “DOWN TIME” 

e THEY CUT OIL CONSUMPTION UP TO 90% 


CORRECTLY LUBRICATE 


FORCE FEED 
LUBRICATORS 


EACH POINT 


Manzel Lubricators supply the 
exact amount of oil needed at 
each wearing point, reducing 
oil consumption as much as 
90%. 

They are furnished as standard 
equipment on leading makes of 
engines, and machinery. Or they 
can be installed on your present 
equipment. 

We will gladly have a Manzel 
lubricator engineer submit 
recommendations without obli- 
gation. Just write... 


326 BABCOCK STREET 


look to. 


Since 1909, the job of The Electric 
Products Company has been to 
create and develop special electrical 
rotating equipment . . . motors 

and generators to do existing jobs 
better or to reach into new fields 
to do jobs that couldn't be done 
before. The natural “by-product” 
of our more than 40 years of 
specialization is that you get 
equipment designed and built to 
the exact requirements of your 
application . . . equipment that has 
greater dependability, longer life 
and that requires less maintenance. 


Send in the coupon below for 
detailed information about our 
Custom-Engineered synchronous 
motors and generators... d-c 
motors and generators... induction 
motors ... battery chargers... 
frequency changers. 


A nation-wide sales engineering 
and service organization stands 
ready to meet all User requirements. 


THE ELECTRIC 
-PRODUCTS COMPANY. 


1717 CLARKSTONE ROAD 
CLEVELAND 12, OHIO 


Attach coupon to your 
letierhead for your copy 
of Bulletin 2-200 


COMPANY 


STREET 


e city. ZONE__STATE 


eee 
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EAM CONDENSERS—STEAM JET EJECTORS—COOLING TOWERS—VACUUM REFRIGERATION—HIGH VACUUM 
ROCESS EQUIPMENT—MICRO-PARTICLE REDUCTION MILLS—MARINE CONDENSERS & EJECTORS—DECK MACHINERY 


“REVERSE FLOW” CONDENSERS 
SOLVE YOUR CLEANING PROBLEMS—-REDUCE OPERATING COSTS 


These advantages are possible only in C. H. Wheeler's 
unique design of an integral reverse-flow steam con- 
denser. By an arrangement of electrically or hydrau- 
lically controlled sluice gates, the flow of water 
through the condenser tubes is reversed. Refuse is 
rapidly and thoroughly flushed down the discharge 
in a matter of minutes, without shutdown of the unit. 
In addition to saving cleaning time and eliminating 
labor costs, you improve the efficiency of the whole 
unit by not reducing load. The need for expensive 
mechanical water straining apparatus is also elimi- 
nated. Reverse-Flow may be incorporated in either 
divided or non-divided water boxes. 


CROSS-SECTION DUAL BANK CONDENSER 
SHOWING HOW “REVERSE FLOW” WORKS 


Both halves work the same but independently of each other. 


Right Side: Water enters divided water box at valve chamber Left Side: Flow is reversed: Valves at inlet D and discharge A 
D, with lower port open. It flows through pass B to end of con- are changed to permit water to flow through C and back through 
denser, back through pass C and out through left port of A. B in the opposite direction, then out through lower port of A. 


RECOMMENDED HOTWELL LEVEL CONTROL 
WITH TUBEJET AIR EJECTOR 


This diagram is typical of the information awaiting you in 
Specification 88. This 4-page illustrated bulletin describes the 
improved steel shell Tubejet Air Ejectors with combined surface ’ : 
type inter-after condenser. Many power plant engineers are , ‘See 
adopting this more reliable, space saving equipment for sta- . Sn 

tionary power plant use. A request on your company letterhead a art | Be 
will bring a copy of Specification 88 by return mail. + wah 


C. H. WHEELER COOLING TOWERS 
for MUNICIPAL POWER PROGRAM 


Following construction of two 7-cell, 30,000 GPM 
cooling towers at the Leon Creek Power Station of 
San Antonio, Texas, C. H. Wheeler was awarded the 
construction of a third and larger tower. The new 
tower will handle 55,000 GPM to serve a 60,000 KW 
generator. It is a 13-cell induced-draft tower designed 
for 76.5° wet bulb, taking water at 105.5° inlet and 
cooling it to 90° outlet. Proposed construction is 39’8” 
x364’x29’. It will resist 30 the per square inch wind 
pressure, or 100 mph hurricane force. Gibbs & Hill, 
New York, are the engineers and constructors on 
the job. 
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MERCOID STOP UNEXPECTED 
CONTROLS §f boiler tube failures 


Designed to automatically elec- 
trically operated equip tin 

with changes in temperature, pressure, 
vacuum, fluid level or mechanical move- 
ment. Equipped lusively with 

proof mercury switches. 


They Hove Whot Experienced Engineers Wont— * 
; POSITIVE SAFETY © YEARS OF DEPENDABLE PERFORMANCE ° 
EASE OF INSTALLATION © CONVENIENT ADJUSTMENTS 


THE TURNER BOILER TUBE SCALE 
THICKNESS INDICATOR  elimi- - 
nates guess work in boiler main- 
tenance. Locates defective tubes 
prior to their failure. Check the 
“hot spots’. Check on the effec- 
tiveness of your water treatment. 
Check on your tube cleaning 
Paessune CONTROL methods. Write to 


TORMER CO. | ATIONAL 


ATION : ACKSON 


Dependable Low Cost 
Ash Removal 


A survey of your plant by a 
NATIONAL engineer may reveal that 
ash removal costs are cutting your profit 
margin. A survey will cost you nothing 
. may very well boost your earnings. 

NATIONAL PNEUMATIC 

STEAM ASH REMOVAL 

SYSTEMS 
INSTANTANEOUS 2 ; fe add to the efficiency of your plant in 
WATER HEATERS 

1. Exceptionally easy one-man oper- 
Proved ation means minimum labor cost. 
by PERFORMANCE in “sg 2. Rugged NATIONAL construc- 


tion means maximum life for 
STEEL MILLS parts ... surprisingly low main- 
TANNERIES 


‘a tenance costs. 
LUMBER MILLS MAINTENANCE 


RAILROADS eh 04th 2 It will pay you to investigate 

FOOD PROCESSING ; ou NATIONAL’S reputation for deliver- 

tisfaction . its lete and 

CONTROLLED TEMPERATURE AT ANY VOLUME Mz." policy. Ask us for full 
PICK heaters provide hot water INSTANTLY by steam injection. They're entirely information. 


automatic to provide and accurately maintain pre-set temperatures. Exclusive 


Pressurizer Piston eliminates pipe hammering and | N A T | oOo N A L 
shaking. Available in sizes and combinations to 4 
provide any volume needed. Installation is simple c a N Vv E Yo R Ss 
— requires only ordinary pipe connections. COM PANY. Inc. 
Write Dept. P-10 for Engineering Details 50 CHURCH 1 NEW YORK 7, N.Y. 
MANUFACTURED BY Manufact rers of The National 


PICK MANUFACTURING CO. 


WEST BEND, WISCONSIN, U.S.A. 


4 
A 
A 
6 
— = 
Catalog sent upon request 
ME ANSWER TO ANY 
T 
| 
eded 
Tanks = nstal- 
compet comers. 
No coils. ot minutes 
matter Chipveyor Metal Turn- 
Gates and Related Equipment. 
252 
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Type 1301F is commonly used in conjunction with pilot 
operated controllers where high pressure operating medium 
is used. They are also used in general industrial applications 
for high pressure reduction of non-corrosive air or gas. 


CONSTRUCTION: 


All forged bronze construc- 
tion with glass impreg- 
nated Teflon valve disc, 
stainless steel orifice. Fur- 
nished with one inlet con- 
nection and two outlet con- 
nections of %” pipe size. 


PRESSURE RANGE: 
Suitable for inlet pressures 
up to 3000 PSI; reduced 
pressure spring ranges of 
10 to 75 PSI; 50 to 150 PSI. 
Adjustment screw for easy 
adjustment of reduced pres- 
sure setting. 


OUTLET PRESSURE, PSIG 


6 


200 400 600 


600 
AiR FLOW, CFH 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa 


1000 1200 1400 600 


| 
MAX 
| 
5 
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Cross-Section of Protector Installed 


If the plate at the girth seam or 
rear head seam of a riveted HRT 
boiler becomes weak through over- 
heating, it incurs the hazard of 
opening up under pressure. That's a 
danger which every boiler inspector 
understands. 

By insulating the overlapped 
edge of the plate and shielding it 
from direct impingement of blaze, 
a National Seam Protector prevents 
buckling. cracking, oxidation, and 
leaking. This prolongs the life of 
the boiler and tends to avert the 
risk of explosion due to seam failure. 

It's well for boiler owners and 
insurance men to be fully informed 
on National Seam Protectors. Drop 
us a line now for explanatory 
literature. 


National Boiler Protector Co. 
929 Rybold Bldg. Dayton 2, Ohio 


What if a seam lets go? 


WANTED 
MECHANICAL 
ENGINEER 


Engineers wanted for research and 
development work on dust collec- 
tors, fly ash precipitators, scrubbers 
and other types of air cleaning de- 
vices. Experience and interest in 
this type of work is desirable. Ex- 
cellent opportunities. Employer is 
well established, progressive and 
expanding manufacturer. Seventy 
(70) years in Detroit area with 
plants in central states and on west 
coast. Modern plant facilities and 
offices, excellent working conditions 
and steady employment. Write giv- 
ing full details. 


P-2999, POWER 
520 N. Michigan Ave. 
Chicago 11, Illinois 


D. J. MURRAY 


From the smallest hand operated, to the large motor operated, 

MURRAY Gate Hoists are designed and built in a wide range | 
of capacities, from tess than | ton to over 100 tons. During | 
our over half century of designing and building gate hoists, | 
we have developed many designs for the different types of gate 
hoist problems. Perhaps we have several designs and patterns 

that will fit your requirements. in planning gates or gate 

hoists, we suggest you communicate with us before your plans 

for the project as a whole, are complete . . . it will save ex- 

pense and much preparation time. We also build gate hoists 

especially from your plans and specifications, if desired. 


Our Engineering Department is at your service any time, 
to help you solve problems involving Power Dam Gates 
and Gate Hoists. 


MANUFACTURING COMPANY 


Manufacturers Since 1883 


WAUSAU - WISCONSIN 


@ CUTS DOWN-TIME 
@ CLEANS WITHOUT SOLVENTS 
@ ELIMINATES DRYING 


@ ELIMINATES TOXIC AND 
EXPLOSIVE DANGERS 


TH new Pangborn AC-4 Blast Ma- 
chine cleans motors, generators and 
turbines faster... cleaner... and lets 
you use them sooner because there’s no 
waiting for parts to dry. In fact, danger- 
ous solvents that can lead to explosions, 
caustic action, and toxic poisoning are 
completely eliminated! 

The AC-4 uses soft, 20-mesh corncob 
grits to rapidly remove dirt, grease, old 
paint, etc., in one-third the time, and at 
90% less cost than old - fashioned 
methods. GET FULL DETAILS... 
write, telling us what you clean, to: 
PANGBORN CoORP., 90 Pangborn Bou- 
levard, Hagerstown, Md. 


Look to Pangborn for the latest 
developments in Blast Cleaning and 
Dust Control equipment 


Pangborn 


BLAST CLEANS CHEAPER 
with the right equipment for every job 
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A new concept in Pneumatic Control: 


The Taylor TRANSET* 
Control System 


> MORE ACCURATE MEASUREMENT 

> CLOSER CONTROL ON ANY PROCESS 
> CONTINUOUS SPACE-SAVING RECORDS 
> HIGHER PROCESSING EFFICIENCY 


Taylor has developed a new controller and a new recorder 
to take full advantage of faster measuring devices, such 
as TraNsaire* Temperature and Pressure Transmitters 
and the Aneroid Manometers for Flow and Liquid Level. 
Each takes advantage of the other's superior perform- 
ance. Now available in a complete system. The re- 
sult—unprecedented quality of process control. 


1. FASTER MEASURING INSTRUMENTS. Taylor's 
TransairE, force-balance temperature or pressure trans- 
mitters, created new standards in the measurement of 
changing or dynamic temperatures and pressures. With de- 
rivative action (Speep-Acr*) in the measuring system, 
they transmit process changes with unbelievably fast 
accuracy. Many other features. 


2. FASTER CONTROL with Stability! Taylor's new 
Tri-Act* Controller combines a wider range of response 
adjustments, an increased capacity relay air valve, and a 


new control circuit, to take advantage of the faster measur- 
ing systems. This new force-balance controller permits 
4 times faster reset rate and 4 times faster rate action 
(Pre-Act*) than conventional controllers. No overpeak- 
ing. Faster recovery for load changes on pressure, flow, 
and temperature applications—because rate action is in 
the new circuit. 


3. MIDGET RECORDER saves space. New Transet 
Recording Receiver greatly reduces panel space. Fits 
374" x 444” panel opening, making it especially adapt- 
able to graphic panels. Gives continuous 30-day process 
record, with 3 hours visible—remote setting of control 
point—automatic to manual control—instant check on 
controller performance and the control valve position. 


We sincerely believe this new Taylor-engineered TraNnset 
Pneumatic Control System combines the best transmitter, 
the best controller, and the best recorder on the market. Find 
out more about it, and put it to work for you! Write for 
BULLETIN 98097, and ask your Taylor Field Engineer. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 
Instruments for indicating, recording and 
controlling temperature, pressure, 


humidity, flow and liquid level. 


TRANSAIRE TO TRI-ACT =» TO TRANSET 


*Trade-Mark 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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1. TRANSAIRE force-balance p or p itter with SPEED- 
ACT gives rate action in the measuring circuit. 2. TRI-ACT Controiier. Has 
high capacity relay air valve for faster response to new control circuit. Wider 
response adjustments. 3. TRANSET Recorder. Fits 3%" x 442" opening ...a 


“natural” for graphic panels; a great space saver for conventional panels. 
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“Tycol Aturbrio 
never lets you down... 
turbines run for years 
without trouble” 


How true! Tycol Aturbrio Oils are “double inhibited” to 
prevent oxidation and rusting. They provide maximum resistance 
to emulsification . . . permit continuous operation ; 
without sludge formation — performing for years without 
an oil change, completely eliminating, in many cases, LUBRICANTS 
down-time-high-cost maintenance. 


Complete and detailed information on Tycol Aturbrio Turbine Boston * Charlotte, N. C. + Pittsburgh 
Philadelphia Chicago Detroit 


Oils is available from your nearest Tide Water Associated Sen 


office. Call or wire today. 
TIDE W 
associ 
COMP 


17 BATTERY PLACE - NEW YORK 4. N.Y 


SEND FOR A FREE COPY OF “TIDE WATER ASSOCIATED LUBRICANIA” 
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WELL BALANCED | 


COMPRESSOR 
INSTALLATION 


This CP installation in one of the country’s larg- 
est automobile plants — three 500 horsepower 
compressors. one motor-driven and two steam- 
driven — is a good example of effecting heat 
balance. 

Such combinations of steam and motor-driven 
compressors provide a desirable flexibility of 
operation and reduce power costs particularly 
in plants where exhaust steam can be utilized 


for process work or for heating. 


Cu ! CAGO Pn EUMATIC Write for complete information. 
TOOL COMPAN 


Offices: 8 East 44th Street, New York 17, 


PNEUMATIC TOOLS © AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES 
ROCK DRILLS © HYDRAULIC TOOLS * VACUUM PUMPS © AVIATION ACCESSORIES 
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AVOID These Danger Signs 
with BIRD-ARCHER Amine Treatment 


CORRODED condensate return lines 
lead to expensive pipe replacement and 
maintenance. As an added annoyance, 
the solid products of corrosion often 
plug return lines and fill traps. You 
can steer clear of these troubles by us- 
ing the effective, economical Bird- 
Archer Amine Treatment. 


HERE'S THE WAY THIS 
B-A TREATMENT WORKS 


Amines are fed into the boiler or into 
the steam and condensate systems. The 
amines raise the pH value of the con- 
densate and also tend to inhibit equip- 
ment-destroying corrosion through sur- 


face protection of the metal itself, 


HERE’S HOW THIS 
B-A TREATMENT SAVES MONEY 


Raising the pH value of the condensate 
severely decreases maintenance costs by 
eliminating corrosion. These savings 
may more than offset the amount of 
treatment required to provide protec- 
tion for your equipment. 


NEW BULLETIN gives full details on 
the Bird-Archer Amine Treatment. .. . 
contains case histories that prove its 
successful application in many plants. 
Write for your copy today. 


BIRD- ARCHER 


WATER TREATMENT “<2 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 
NEW YORK + CHICAGO 
IN CANADA: The Bird-Archer Co., Limited, Coburg, Ontario 


IN MEXICO: Calderas y Accesorios, S. A., Amsterdam 291, Mexico, D. F. 


WHAT AMINES ARE 


Amines are members of 
a class of chemical com- 
pounds in which one or 
more hydrogen atoms of 
the ammonia molecule are 
substituted by an organic 
group. Some of the sim- 
pler types are soluble 
and volatilize from boiler 
waters. The alkalinity of 
the amines 
ro and does not 
bon decomposi- 
tion. No free ammonia 
is released. In the con- 
centrations necessary for 
protection of condensate 
ems, amines are harm- 
less to non-ferrous metals, 
non-toxic and are com- 
pletely stable at 


turesapproximating 675F. 
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take a good look 
at the 


IDENTIFICATION DISC: An aluminum mork- 

ing plate on al! Walworth No. 225P's facili- 
tates inventory control and makes reordering eae 

quick ond positive. ‘ 


» 


No. 10. Globe 


- the Toughest Bronze Valve Your Money Can Buy 
NEWLY DESIGNED HANDWHEEL: Potented 
The stainless steel, corrosion resistant seats and discs are heat treated to a 
--  —— ——————T— hardness of 500 Brinell — hard enough to scratch glass and crush nails! The 
valve can be closed on sand, slag, and pipe scale without injury to the seating 
surfaces. “Wire drawing” is practically eliminated. All parts are accurately 
machined and gaged. Years of tight, positive shut-off are assured. 
Available in both globe and angle types (angle type: No.227 P) in 
Y,"” to 2”, this quality valve is recommended for 350 Ibs. W.S.P. at 550 F, 
and 1000 Ibs. non-shock service on cold water, oil, gas, or air. 
For full data on this long-life, economical Walworth Bronze Valve, see 
IMPROVED PACKING: Molded packing of your local Walworth distributor, or write for Circular. 


Valves can be repccked under pressure when 
fully opened. 


HEXAGONAL UNION BONNET 
CONNECTION, DEEP STUFFING 
BOX AND RUGGED STUFFING OVERSIZE STEM: 
NUT: Union bonnet connection The high-tensile strength 
eliminates any chance of distortion or leak- silicon-bronze stem assures 
age even though valve is repectedly taken long life and protection 
apart and reassembled. against wear. 


SEATS AND DISCS: Piug type seats and discs 
of stainless steel, heat-treated to 500 
Brinell hardness and machined simultane- 
ously to a mirror-like finish, with accurate 
tapers assures tight positive shut-off with 
minimum hondwheel effort. 


WALW ORTH 


valves and fittings 


60 EAST 42nd STREET, NEW YORK 17, N.Y. 


EXTRA STRONG BODY: Made of Composi- 
tion M (ASTM B61) bronze. Thick walls and 
rugged hexes provide a high sofety factor. 
— undergo hydrostatic shell test of 
— DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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LIFE OF ID FAN BLADES HARD-FACED WITH 
COAST METALS ALLOY INCREASED FROM 4 to 12 MONTHS 


2 Weeks Boiler Outage 
Eliminated With 
CM-112 Alloy 


Maintaining this 67” induced draft 
fan wheel at New Jersey Power & 
Light Company’s Gilbert Station in 
Holland, N. J. always meant one 
week of boiler outage three times 
a year. Labor involved in remov- 
ing the wheel, changing over and 
reblading took two weeks for each 
overhaul. Now this is done only 
once a year by hard-facing the fan 
blades with Coast Metals Alloy 112. 
This has reduced downtime better 
than 66° and eliminated 2 weeks 
of boiler outage at the station. 


‘r 


PRODUCERS OF SPECIAL HARD-FACING ALLOYS FOR THE POWER 
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Fly ash in the exhaust handled 
by the fan not only wears down the 
blades but also attacks the junction 
points of the blades and shrouds 
weakening the assembly. In_ this 
severe case of abrasive action, CM- 
112 applied to the major points of 
wear has increased equipment life 
better than 3 to 1. Coated with 250 
pounds of CM-112, the fan lasts 
one year before major overhaul. 
Minor touchups during the year are 
made while the fan wheel remains 
in the housing . . . on the job. 

After one year of operation, the 
fan wheel can be refaced again... 
this time with about 60% less than 
the amount of CM-112 used in the 
initial hard-facing, resulting in a 
turther reduction in maintenance 
costs. 


There are many other examples 
of how CM Alloys extend the life 
of power plant equipment subject 
to impact and abrasion: Raymond 
Bowl Mill parts—coal feeder screws 
—sluice liner castings — clinker 
crusher rolls—impact mill plows— 
ID fan float liner plates, exhauster 
fan blades, when hard-faced with 
CM stay on the job and continue 
to perform efficiently Jong after un- 
faced parts have become too worn 
to use and must be replaced. 


So don't replace —reface with 
CM specialized welding rods. You'll 
not only keep your plant running 
with fewer interruptions, but save 
money. We shall gladly make 
recommendations based on your 
particular needs. 


COAST METALS, Inc. 
Little Ferry, N. 


COAST METALS (CANADA), LTD., Hamilton, Ontario 


INDU 


POWER * FEBRUARY 1952 


cu: Fr. per minute i 
4 
° 
> 
é 
STRY 


POWER 


@ Frequently you give serious thought and atten- 
tion to pressure and temperature control. This is 
quite natural because it means better operation 
and more production and often prevents damage. 
But what about the third control—entrainment con- 
trol. Lack of this control can be just as costly as 
lack of pressure and temperature control. 


Lack of the third control can mean shut downs 
and loss of production due to entrainment wear 
in engines and process equipment. Larger slugs 
of entrainment have been known to blow off cyl- 
inder heads of reciprociting engines and to ruin 
thrust bearings of turbines. 


Lack of third control means poor efficiency of 
superheaters, steam ejectors, dryers and other 
equipment. It means dirty pipe lines and fouled 
valves. 


End this damage once and for all with Hi-eF Puri- 
fiers. They remove 99% of all entrainment. Indi- 
vidually guaranteed, Hi-eF Purifiers are the most 
economical protection you can buy . . . they cost 
no more than an ordinary separator. Write us 
today about your entrainment problem. Let our 
engineering staff, without the slightest obligation, 
give you the proper solution. 


FEBRUARY 1952 


PURIFIER DIVISION, 


THE V. D. ANDERSON COMPANY 
1934 West 96th Street * Cleveland 2, Ohio 


Gentlemen: Please send additi tion on Anderson 
Hi-eF Purifiers. 


Name 

Company 

Address 

City State 


NMENT 
$ 
: 
J 
1995 
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no other coupling 
costs as little to 
use as FAST’S 


With Fast’s Couplings you get the lowest coupling cost 
per year that modern engineering can provide—because 
Fast’s normally outlast the equipment they connect. That 
means their cost can be spread out over 20 years or more! 


As two users recently said: 

"We've had this Fast’s Coupling since 1930... and it’s 
apparently going to last forever. [Wish] the other equipment 
caused as little trouble!” ... “We have two Fast’s Couplings 

. . they are the only equipment so trouble-free we long ago 
forgot we had them!” 


If you want lower costs, freedom from coupling shut- 

‘ downs and dependable coupling engineering—specify 

a perma- Fast’s. For complete details, mail the coupon for Fast’s 
J-to-metal free catalog. Do it today! 


ARING BASE 
ICAL FACES 


MAIL COUPON TODAY FOR FREE CATALOG! 
i KOPPERS CO., INC., Fast’s Coupling Dept., Ww 


Gentlemen: Send me Fast's Catalog which gives detailed descriptions, a THE ORIGINAL 


engineering drawings, capacity tables and photographs. GEAR-TYPE 


Company S 
Address 
See ee eee INDUSTRY'S STANDARD FOR 31 YEARS 
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WHERE TO USE LUMNITE 
IN POWER PLANTS 


Linings made 
with LUMNITE™ 


NEW LIFE 
OLD 
TEEL STACKS 


A Lumnite-Haydite lining gives this 
National Tube Company stack a new 
lease on life. One of five stacks re- 
cently lined, it is now protected 
against corrosion and the abrasive 
action of high-velocity gases and fly 
ash, especially in the breechings. 
Drafts will be boosted, too, because 
the lining is smooth and jointless, 
with good insulating qualities. 
Stacks are just one of the profitable 
uses for insulating concrete made 
with Lumnite calcium-aluminate 
cement. Lumnite, with suitable aggre- 
gates, is ideal for baffles, furnace 
walls, arches, door linings...virtually 


anywhere that heat is a problem. 
Easily Installed— Maintenance 
Reduced. Lumnite linings may be 
readily troweled into place or “‘shot” 
on by cement gun. Thus, there are 
no small units to work loose; main- 
tenance is lessened. When repairs are 
necessary, they can be made quickly 
and cheaply, for Lumnite reaches full 
service strength in 24 hours or less. 
For further information, write 
Lumnite Division, Universal Atlas 
Cement Company (United States 
Steel Corporation Subsidiary), 100 
Park Avenue, New York 17, N. Y. 


*“LUMNITE?” is the registered trade mark of the calcium 
aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


“THE THEATRE GUILD ON THE AIR" —Sponsored by U. S. Steel Subsidiaries—Sunday Evenings—NBC Network 
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Overnight Structural Concrete 4 
re 
| 
Castable Refractories | 
_Factory-prepared mixtures of LUMNITE and 
selected aggregates. Mixed with water on the 
feb, cast into plece for door linings, arches, 
hoffies, furnoce walls. Special shapes can be 
cast in molds, ready within 24 hours. Castebles 
meet different temperature and 
 geeds are made by monvufacturers of Refrac- A 
jes, sold by their distributors. 
P-L-40R 
ATLAS 
fi \ Atlas 
ws 


ANEW 
OF THE INCO FAMILY =~ 


Incoloy is a wrought nickel-chromium-iron alloy, 
developed as a nickel-saving companion to Inconel. 
It is a high temperature material with good resis- 
tance to oxidation, strength at elevated tempera- 
tures and workability comparable to that of Inconel. 


The principal engineering characteristics of In- 
coloy are: 
@ Oxidation Resistance — the oxidation resistance of 


Incoloy is of the same order as Inconel. It has a 
chromium content of 21%. 


@ Physical Constants — Physical constants are similar 
to type 330 stainless steel. 


INCOLOY 
Ranges of Standard Forms at Room Temperature 


EMBLEM. OF SERVICE 


NICKEL ALLOYS 


@ Expansion co-efficients—The expansion co-efficients 
are approximately those for Inconel. Thus Incoloy 
should have about the same high temperature re- 
sistance to cracking under drastic temperature 
changes. Because of its relatively high nickel con- 
tent (34%) the structure of Incoloy is stably 
austenitic showing no tendency to become em- 
brittled by precipitation of sigma or carbidic 
phases after prolonged exposure to intermediate 
temperatures. 


@ Room temperature properties —-Room temperature 
mechanical property ranges of Incoloy mill forms 
are shown in the table on the left: 


@ High Temperature Properties- High temperature 
strength properties of Incoloy are comparable to 
those of Inconel. 


In terms of behavior in various high temperature en- 
vironments it is anticipated that Incoloy will be superior 
to Inconel in resistance to sulfidation, green-rot and 
molten cyanide salts. Incoloy is comparable to Inconel 
in resistance to oxidation. 


@ Work Hardening—The rates of work hardening of 
Incoloy and Inconel are practically identical. 


e@ Annealing — Annealing temperatures for Incoloy 
should be within the range of 1800° F. to 2000° F. 


@ Fabrication—Incoloy is workable, both hot and cold. 
It is machinable, though high-speed steel tools 
should be used. 


@ Welding — For metal arc welding, “132” Inconel 
electrode is recommended for all gauges. For inert 
gas metal arc, “62” Inconel filler wire is recom- 
mended. Sheet or strip up to 1/4” may be joined by 
this method. 


Forms supplied —Incoloy is produced in the usual mill 
forms — billets, rounds, flats, hexagons, sheet and strip, 
tubing and wire. : 


For additional information on Incoloy write to our 
Mr. R. F. Johnson. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


MONEL® “R’® MONEL * MONEL * “KR’® MONEL 
“$’® MONEL * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
INCONEL® * INCONEL “X’® * INCOLOY® * NIMONICS 
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‘ 
Strength (0.2% Offset) in Zin. Brinell 
Form & Condition 1000 psi. 1000 psi.~ percent 3000 kg. 
As-drawn .. 100-150: 80-125 30-10 180-290 90B-30C 
Annealed ... 75-100 30-55" 50-30 120-170 66-868 
Be As-rolled.... 80-120 © 35-90 50-25 135-220 74-96B 
Forged. 80-120 35.90 50-25 135-220 74.968 
Wire 
Cold-drawn 
Hot-rolled 
Annealed... 75-105 30-55 50-30 120-180 ...... 
As-rolled ... 80-120 35-90 50-25 135-220...... 
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WRITE TODAY: 


Pyramid Instrument Corp. 
Lynbrook, New York 


Dept. Po22 
Take the new Amprobe “1200” into your hand. Compare it with any 
other high-current volt-ammeter. You’ll quickly recognize the ad- 
vanced engineering and design that have gone into the “1200”. 


ELIMINATES ERRORS: Exclusive doughnut-type transformer eliminates 
for all practical purposes the factor of error due to position of conductor. 
COVERS NINE RANGES: 0-15/60/150/300/600/1200 (yes, 1200) amps AC, 
0-150/300/600 volts. SAFER: Probe jaws insuiated right down to the 
sockets. Voltage test lead plug automatically insulates itself when removed 
from meter. MORE CONVENIENT: So compact, carry it in your pocket! 


Send Bulletin No. 128, describing 
new Amprobe Models “1200” and 
“600”. 


Send 16-page manual of time- 
saving uses: “Servicing with the 
Amprobe”. 


Only $67.50, with leather case and leads. Also Amprobe “600”, up to 
600 amps, $59.50. Pyramid Instrument Corp., Lynbrook, New York. 


(Export Division: 458 Broadway, New York City. Cable: Morhanex). 


AMPROBE* 


the only pocket-size snap-around volt-ammeter 


Name 


Company 


Address 


City Zone State 
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From Western Precipitation—the organization that pioneered the 


commercial application of Cottrell Precipitation... 


I’ YOU ARE ENGAGED in any phase of industry where the recovery of : 28 ' AG 


dusts, fumes, fly ash, mists, fogs or other suspensions from gases z 
is a problem, you will find this booklet on the Corrret Electrical Pre- sy of helpful} fact 
cipitator helpful and informative. : $ to 
now chous 


Western Precipitation pioneered and installed the first commercial applica- 
tion of the well-known Corrre.y Electric Precipitator—Dr. Cottrell, the inventor, 
being a member of the company. And for more than 42 years Western Precip- 
itation has consistently led in developing new Corrrett advancements and 
techniques for recovering suspensions from gases, both wet and dry. 


This 28 page booklet summarizes many of the basic facts you should know 
about modern Corrrett Precipitators—the various types available, how they 
operate, principal types of electrode systems and rectifiers, shell constructions, 
etc. As long as the supply lasts, a free copy will be sent you on request to our 
nearest office. Ask for Bulletin No. C 103. 


Packed with helpful COTTRELL Information! 


« This Western Precipitation Cottrell booklet is designed to answer 
questions of design engi » plant engi and others interested 
in applying Precipitators to the recovery of industrial dusts and mists. 
it discusses such subjects as . 
© Basic types of Cottrell Electric Precipitotors. 
‘@ Principal parts of a Cottrell Precipitator. 4 Western Precipitation is not affiliated with any other company in the 
@ Mechanical and Electronic Rectifiers. 4 field of electrical precipitation except its wholly owned subsidiaries, 


International Precipitation Corporation and the Precipitation Compony 
of 


®@ Various types of Collecting Electrodes of Canada, ltd. Whether you are now ¢ lating the 


Pp 


(rod curtains, corrugated plates, dual plates, a Cottrell Electrical Precipitator, or may be interested in such an in- 
pocket electrodes, etc.). stallation ot o future date, we con and will serve you in ony part of the 


e ofc ial. United States or other countries. 

© Factors in Shell C uction (steel, , brick, etc.). 

© Operating Efficiencies and the Effect of Various Factors on 
Performance. 


TERN 
. and many other basic Cottrell facts. Write for ‘your Wes 


“free copy of Bulletin C103 today while suppli tati 


ENCINEERS, DESICNERS & MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM CASES & LIQUIDS 


CHRYSLER BLDG., NEW YORK 17 « 1 LaSALLE ST. BLDG., 1 N. Le SALLE ST, 
CHICAGO 2 « HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 
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ELECTRICAL 
PREC! 
PRECIPITATORE 
| 
NOW SELLING CORPORATION 
Main Offices: 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
ia all parts of the U.S.A. and foreign countries. j 
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Insulation that keeps steam hot— 
keeps heat where it’s wanted 


Large eastern power station 
Piping insulated with “Featherweight” 
85% Magnesia, sewed canvas jacket; 


“FEATHERWEIGHT:’ 8570 MAGNESIA 


Armstrong Cork Company. 


—insulation that delivers more steam at less cost! For more 
than 60 years “Featherweight” 85° Magnesia Insulation 
has been known throughout industry for outstanding efh- 
ciency in all heating applications up to 600° F. You'll find it 
in power stations and steamships, in hospitals and food 
processing plants, in oil refineries and chemical installa- 
tions—in fact, wherever exacting steam temperature control 
is a must. 


And “Featherweight” 85° Magnesia not only gives you 
efficiency, but also extreme durability. It is structurally 
strong; can withstand reasonable amounts of compression, 
vibration, and contact. Physically inert, “Featherweight” will 
not spall or crack when subjected to the alternate heating and 
cooling of steam system start-ups and shut-downs. And, 
being entirely mineral in nature, it will not burn. In short, it is 
dithcult to overestimate the efficient life of “Featherweight” 
85°) Magnesia. In most cases, it will outlast the heating system! 


Your Keasbey & Mattison Distributor, who is an experienced 
applicator, will be glad to give you complete information on 


Nature made Asbestos . .. “Featherweight” 85° Magnesia. Or, write us direct. 


Keasbey © Mattison has made it serve 
mankind since 1873 


KEAS BEY & MATTIS ON 


COMPANY © AMBLER «© PENNSYLVANIA 


In Canada: ATLAS ASBESTOS COMPANY, LTD., MONTREAL, TORONTO, WINNIPEG, and VANCOUVER 
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How to handle all types of 
wiring and installation jobs 


in strict accordance with the 
1951 National Electrical Code 


Hs is the electrical contractor’s job book completely revised to conform with 
the 1951 Code requirements and planned to enable electricians to understand 
and do work in accordance with the National Electrical Code. In Abbott's Handbook, you 
will find explanations of the rules and measurements for the various types of jobs—what 
they mean—how to apply them. With it, you can refer to any point about a wiring or 
installation job by means of the key on the cover and flyleaf—and have the full as- 
surance that no rule which relates to the subject has been overlooked. Wherever a 
ruling in the Code lacks clarity, it is carefully reviewed and its practical application 
is explained. More involved Code paragraphs have been divided into short and simple 
rules: the order of some paragraphs and sections has been changed for easier reference; 
and many rules have been restated in simple lan- 
guage. Diagrams, sketches, and illustrations are 
used freely to help you understand the rules quickly 
and easily. 


NEW 7th ED. — ABBOTT'S 


NATIONAL 
HANDBOOK 


Here is an unusually practical book, especially planned for 
quick reference use by busy, practical men. It gives rules and By 
requirements for all jobs in accordance with the latest National 
Electrical Code. All rules for a job are grouped in one place. ARTHUR L. 
With this Handbook to help you, you cannot miss a single rule 
and you cannot fail to understand all the rules. It thoroughly ABBOTT 
covers definitions of the terms used in the Code and general 
requirements applying to all wiring systems. It includes every- 652 pages, 5 x 71/2, 
thing from special requirements pertaining to hazardous loca- semi-flexible binding, 
tions to complete tables giving the full-load current, wire size, 441 iMustrations, $6.00 
conduit size, and branch fuse rating of various types of motors. 
’ All the tables of data Key to the Code 
aide 4 time and meney saver which must be referred to Sida 7” A few minutes attention 
in all, this Handbook is one of the most unusual and ers of the Code have been placed to- to the Key to the Code on 
helpful electrical books published. It gives a wealth of informa- wag he cover and will 
tion from the practical angle of getting jobs done according to Here are tables of simplified data applying 5 the reader 0 better 
legal requirements, and saving time and money in avoiding of motors of idea pon 
false starts, errors, and violations. At the same time, it pro- ‘ble for voltage be ob- 
; ained by two hours’ study 
vides a valuable general reference on many questions of mate- of the Code itself. : 


rials, plans, wiring, and installation. 
SEE THIS BOOK 10 DAYS FREE 


Read this partial list of contents: 
Book Co., Inc. 


30 W. 42nd St., NYC 36, N. Y. | 
enerators — t “ . \ f | Send me the New 7th Edition of Abbott's NATIONAL 

j & ran ASA / ELECTRICAL CODE HANDBOOK for 10 days’ examina | 
require. formers \ 4 In 10 days I will remit $6.00, plus few | 


—approved types of electrical appliances 
wiring 


4 ‘ or return book postpaid (We pay for 
ments for all types 7 grounding iD \ ) } delivery if you remit with coupon; same return privilege.) 
(PRINT) 
of wiring overcurrent protec- LA 
—cable assemblies tion : 
-outside wiring 
communication sys- 
tems 


Address 


—requirements apply- 

ing to all raceways J Company 
outlet, switeh, and elevators —. machine | Position ve 
junction boxes tools | This offer applies to U. S. only 


| 

Zone | 
| 

| 

| 
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UNIBESTOS No. 750 
= FOR 


UNIBESTOS No. 
FOR 


These famous UNIBESTOS twins 


cut heat loss and surface temperature 


When you insulate with Unibestos you can be sure 
of prolonged effectiveness, for this durable African 
Amosite product resists all service hazards. It’s un- 
affected by moisture, steam, fumes. . . withstands 
impact and vibration . . . won’t shatter, crumble, 
powder, or dust to contaminate the atmosphere 
under normal service conditions. 


Unibestos is easy to cut and fit... brings you the 
added economy of single-layer application . . . may 
be removed and reused repeatedly without damage 
or loss of efficiency. Adjacent sections can be stapled 
together to prevent separation due to expansion. 


Phone your Unarco Distributor for money-saving 
Unibestos in cylinders, half-rounds, or blocks. 


UNION ASBESTOS & RUBBER COMPANY 


DEPT. C-2, 332 SOUTH MICHIGAN AVENUE + CHICAGO 4, ILLINOIS 
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How to Descale 
And Derust Now 
Told In New Free Booklet 


Booklet tells how Oakite Compound No. 32 removes 
scale and rust by simple, safe circulation through 


transformers 
@ heat exchangers 
@ condensers 


compressors 
filters 
refrigerating equipment 


No dismantling required . . . no scraping or rodding 


. none of the hazards of raw commercial acids. 


Ask your local Oakite Technical Service Representative 
: for your copy. Or write Oakite Products, Inc., 23 Thames 
St., New York 6, N. Y. 


OA INDUSTRiag Cte an 


OA METHODS.* 


DARCOID 


MECHANICAL PACKINGS 
FOR ALL POWER APPLICATIONS 


GASKETS & PUMP PACKING 


of all descriptions 


HOSE 


of all types—fire, water, suction and discharge; 
explosion-proof steam hose 
COMPREHENSIVE STOCKS 


PROMPT DELIVERIES 
From Distributors In Principal Cities 


The DARCOID COMPANY 
INCORPORATED 


145 Sixth Avenue New York 13, N. Y. 


Depend on DARCOID to DELIVER! 


EXPANSION 
JOINTS... 

assure long, 
trouble-free life . . . 
an engineering 
masterpiece 


Leading utilities are erecting ultra-modern power plants 
which are both designed and engineered for tomorrow. The 
structures represent the very latest trends in functional design 
. and the steam distribution systems must be engineered 
tform with maximum efficiency. As you would expect, 
Badger Corrugated Packless Expansion Joints, constructed 
to the famous Directed-Flexing Self-Equalizing design are 
first choice with these forward-looking utilities. 


What's the reason find Badger Expansion Joints ified 
on important jobs? engineers ha 
——- to put their faith in the performance of Badger te 
« + performance that's a result of construction features like 
Directed. -Flexing lizing rings . 
trol the movement all-curve corru ugations. 
e 
tenance. 
@ Compact . . . approximately the size of flanged fitting. 
@ Special forming . . . no structure-weakening stresses. 
@ Controlled heat treating . . . assures long life. 
@ Wide range of traverse — pressure — temperature. 
Fabricated from deoxidized copper for normal pressures and 
steel or alloys to withstand high pressure, 


con- 


single tube — no main- 


COMPLETE LINE 


OG SHOW 


MANUFACTURING COMPANY 
230 BENT STREET, CAMBRIDGE, MASS. 
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A “physical exam’’ for a power station 
recently revealed that abrasion and 
corrosion were draining the life out of 
coal chutes. Chutes were soon “eaten 
through” in spots . . . only lasted 2-3 
years. ‘“‘Rat-holing’”’ and arching con- 
tributed to high maintenance. The cause 
was partly design, partly materials. 
Studies of coal handling resulted in 
new, more scientific designs—more effi- 
cient chute angles . . . improved con- 
vergence angles where two streams of 
coal meet . . . better cross-section de- 
signs . . . and similar advances to pre- 
vent sticking. Use of stainless-clad steel 
provided surfaces that work-hardened 
and polished under use, neutralizing 
corrosion and abrasion threats. Results? 
Chute life already doubled and no 
signs of wear as yet. Feed failure due to 


stoppage eliminated and costly main- 
tenance a thing of the past. 

How can you achieve similar per- 
formance? These advances come from 
combined planning—to assure the best 
equipment, the engineering staffs of pro- 
gressive Equipment Builders work 
closely with design and power engi- 
neers and material suppliers. Each con- 
tributes his experienced thinking to the 
total problem. Would you like to talk 
to builders like these? They turn to 
Lukens regularly for its knowledge of 
materials as well as its wide range of 
low-cost clad steels. 

For their names, write 
us today explaining your 
problem. Manager, Mar- 
keting Service, 585 Lukens JY 
Building, Coatesville, Pa. 


LUKENS STEEL COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE +» PLATE SHAPES + HEADS - CLAD STEELS 
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coal in reserve 


A Michigan manu- 
facturer had been 
caught short of coal only 
too often. To avoid that 
situation in the future, 
the management had us 
erect two 18 x 60 ft. 
silos; one of them to 
feed the stokers, the 
other to keep a reserve 
supply of coal. When 
full, both silos hold 
approximately 700 tons—and that’s enough to 
outlast a serious delivery failure. 

There’s an idea here for users of all kinds of 
flowable bulk materials: Ist. Plenty of storage 
capacity to avert shutdowns; 2nd. Neff & Fry 
Storage Bins, the silos which stand from genera- 
tion to generation without rusting, rotting, 
spalling—without the need for painting and 
face-lifting. 

If you're immediately or remotely interested 
in silo-type storage, ask for our folder, “Bins 
With the Strength of Pillars.” 


THE NEFF & FRY CO. ¢ 270 Elm St., Camden, Ohio 


@ NEFF & FRY 


SUPER-CONCRETE STAVE 
STORAGE BINS 


HIGH PURITY 


WATER 


For Boiler Feed, Process & Other Needs 
THE LOW COST 
MONO-BED WAY 


Operating on the most eff- 
cient deionizing technique known 
(intimately mixed cation and 
anion resins in a single unit 
tank), the raw water passes 
through a Penfield Mono-Bed 
Demineralizer only once — yet 
comes out with a mineral con- 
tent of virtually zero. No heat or 
steam power is ever required, 
and regeneration of the resins is 
accomplished by simple gravity 
and displacement 


NATIONAL AVERAGE CHEMICAL COSTS 
ARE LESS psa 15¢ PER 1000 GALS. 


Whether your Jable, high-purity water are 10 g. p. h. 
or 10,000 g. p. h.. there ry ‘Planned Purity’’ System to 
make important savings for you in both original equipment and operating costs, 
Write today for new catalog showing all Penfield water-treating equipment. 


PENFIELD MANUFACTURING CO., INC. 
19 High School Ave., Meriden, Conn. 
SOFTENERS DEGASIFIERS DEMINERALIZERS 


FILTERS 


Penfield “Planned Purity” PAYS! 
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How to brighten dark rooms 


with One Coat 


FREE BOOK 
tells how to 
do this and 
scores of other 


painting jobs 


31 PAGES OF USEFUL PAINTING INFORMATION 
NEW FREE BOOK TELLS HOW to get better 


paint results at lower cost . . . how to buy and 
apply the right aluminum paints. 

Alcoa does not make paint. We have prepared 
this book so you can know about the many new 
improvements in aluminum paints; can buy the 
correct paints without lengthy specifications and 
tests; can apply them best for lasting protection 
and good appearance. 

This book gives worth-while maintenance 
painting tips; includes coverage tables, tells 
what aluminum paints to use inside and out, on 
wood, metal, masonry and heated surfaces. Send 
for your free copy. Attach the coupon to your 
letterhead and mail now, 


ALUMINUM COMPANY OF AMERICA 

Paint Service Bureau, 1794B Gulf Bidg., Pittsburgh 19, Pa. 
Please send me a free copy of: “Painting with Aluminum”. 
Name (please print)__ 


Address 


City —__State_ 


Look for this shield on aluminum paints made 
by many paint manufacturers sing ALCOA 
PIGMENTS. 


The RIGHT 
ALUMINUM METAL 


for 
ASON 


ALBRON 
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Gas-fired, electrically- 
controlled furnace used 
in processing reheat 
piping at P.P.&E. 


Proper piping is essential in order to realize 
the benefits inherent in reheating steam to 
higher temperatures—increased volume 
per pound of water evaporated . . . reduced 
condensation in lines, casings, cylinders, 
etc. . . . improved BTU output. . . better 
fuel economy. 


Remember when 750° F. was thought to 
be a high reheat temperature? Even then 
P.P.&E. was ahead of the needs in piping 
that would carry the load. As the trend 
toward higher temperatures continued, 
P.P.&E.’s experience accumulated. 


That's why the conditions encountered 
in present-day reheat temperatures over 
1000° F. are thoroughly understood by 
P. P. & E. engineers—and why adequate 
materials, design know-how, methods of 
treating and fabricating, and testing pro- 
cedures are available. 


Look to Pittsburgh Piping and Equipment | AND EQUIPMENT COMPANY 
Company for the experience, and the lead- re Pe 
ership in methods that assure greatest safety, 
highest efficiency, and longest service from 
high temperature, high pressure piping. 
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Through Experienced Eyes 
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P. P. & E. Products 
Carbon Steel Piping Forged Piping Materials a: 
Cast Iron Fittings Headers s 
Cast Steel Fittings Manifolds “ee 
Chrome-Moly Piping Pipe Bends a 
Copper Piping Stainless Steel Piping : 
Corrugated Piping Van Stoning 
; Creased Bends Valves 3 
Expansion Bends Welding Fittings 
Flanges Welded Assemblies 
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LEAKAGE - SHORTS - BREAKDOWN 


with 


*HYPOT” 


WRITE FOR 
BULLETIN 4A 


@ ONLY ONE instrument necessary 
to make high potential tests for 
leakage, breakdown or shorts! 

@ PORTABLE, with rugged steel 
case...Operates in any position! 

@ SAFE to use, with protected test 
leads, shielded high voltage, 
grounded case! 

@ SIMPLE—only three easy steps 
to make a complete test! 


JUNIORS 


HIGH POTENTIAL 
TESTING 
INSTRUMENTS 


@ VISUAL INDICATIONS from neon 
lights give positive test results. 
Audible test indication for leak- 
age also available. 


@ RANGES 0-1500 to 0-6000V.A.C. 
output. Other “Hypots” to 
50,000 V.A.C. output at 5 K.W. 


@ WRITE for complete data on 
“HYPOTS” for your jobs. 


Associaten 


rated 


“GUNITING” with 


| ADACHROME-CAST. 


VOLTROL 
VANE 

CONTROL 

MECHANISM 


ENCLOSED 
DUST-PROOF 


MOTOR LEVER FOR 


CAPACITY REGULATION 


COMPACT and EFFICIENT 


WING Forced Draft Blowers are being 
selected by many of the country’s lead- 
ing boiler manufacturers as standard 
equipment. 


Only day-in-day-out, year-in-year-out satisfac- 
tory performance could account for this prefer- 
ence. Further, the compactness of the Wing 
design permits installations in close quarters 
where other types would require extensive and 
expensive alterations. A glance at the many 
superior features of the Wing Forced Draft 
Axial Flow Blower, as shown in the cut-away 
view at the top of this column, will convince you 
that this performance is no accident. Write for 
complete details and Bulletin S-51. 


.-SAVES OUTAGE TIME and MONEY 


Use SUPER ADACHROME-CAST to gunite your stud tube water 
walls,—Fine-grained to penetrate the small apertures between 
studs,—packs to a dense mass when shot. One user reports SUPER 
ADACHROME.CAST lasted twice as long and took but one-third the 
time to apply as compared with a plastic chrome ore installation. 


50 Vreeland Mills Rd. 
Linden, New Jersey 


Excellent for coating brickwork when free of slag. Factories: 


Linden, N. J. 
Montreal, Canada 


Yours, FREE for the asking . . . 
illustrated, detailed Bulletin 
Super ADACHROME-CAST. 


784 S. Swanson St., Philadelphia 47, Pa. 
In Canada, Canadian Botficld Refractories Co, 
Ltd., 171 Eastern Avenue, Toronto 
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When you figure 


The best answers come from 


Lower Repair & Maintenance Costs. Here are actual case histories: 


e 4,000,000 tons of coal crushed at a parts replacement cost of only $.0005 per ton, 
in ten years of operation at Illinois coil mine. 


e 10,008,000 tons for less than $.0008 per ton, in last ten years at industrial power 
plant in West Virginia. 


© 6,000,000 tons in 20-year period for only $.00025 per ton, at central station in 
New Jersey. 

Longer Life, Lower Depreciation. Many 20-year old Americans are still in 

active operation. 


Lower Power Needs. American's exclusive patented Shredder Ring Crushing 
Principle permits slower speeds, resulting in new savings in power costs. 


CRUSHES COAL FOR LESS THAN 1¢ PER TON—including Depreciation plus 
Maintenance plus Power plus Interest on Investment. 


Write for complete literature on American Crushers. 


PULVERIZER COMPANY 


1349 Macklind Ave. 
St. Louis 10, Mo. 


POWER * FEBRUARY 1952 ; 275 


= 
2 
and Manupacturcrd o% 


| PROFESSIONAL SERVICES 


& 


Industrial 
Waste 
Burners 


AMERICAN 
CHIMNEY CORP. 
141 Fourth Ave. 
yNew York City 


BRANCHES: BOSTON 
PHILADELPHIA - BUFFALO 
-RLEVELAND DETROIT 


AMERICAN CALIQUA COMPANY 
Consulting Engineers 
HIGH TEMPERATURE WATER DISTRIBUTION 
Space Heating and Industrial Processing 
District and Municipal Heating 
Room 1903, 155 E. 44th 8t., NYC 17, N. Y. 


PIONEER SERVICE 
& ENGINEERING CO. 
Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Kansas City, Mo. 
P. O. Box 7088 


Cleveland, Ohio 
1404 E. 9th St. 


SANDERSON & PORTER 
Engineers and Constructors 


New York @ Chicago @ San Francisco 


CARNAHAN & THOMPSON 
ENGINEERS 
Mechanical and Electrical Consultants 


Oklahoma City 2 
Oklahoma 


320 Oklahoma 
Natural Building 


SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Illinois 


i s and C 
Industrial and Utilities, Power Plant Design and 
Construction Rehabilitation and Maintenance 
Steam — Diesel —- Hydro — Sewa 
Reports — Examinations — 
New York Reading, Pa Philadelphia 
Houston Washington 


J. E. SIRRINE COMPANY 
Engineers 
Power Plants Consultations 
Design Reports 
Water Steam Utilization Plans 


Greenville South Carolina 


ERNST speciatties 


Alarm Columns 


7, Water Gages 
A Flat Glass Inserts 


Sight Flow Indicators 


Safety Plastic Guards 
Gage Glasses, IIluminators 
Try Cocks, Valves, Etc. 


Send tor Catalog 
ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations — Reports — Design 
Procurement — Field Engineering 
Domestic and Foreign 
74 New Montgomery St., San Francisco 5, Calif. 


STANLEY ENGINEERING 


COMPANY 
CONSULTING ENGINEERS 
Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 
Hershey Building Muscatine, Ia. 


STERLING TRAPS 
Return Traps—Lifting Traps 
Vacuum Traps 
Separating Traps 

UFACT NG 
MCORP 
TEMPLETON BROS 
110 Business Street 
Hyde Park 36, Mass. 


LARAMORE AND DOUGLASS, INC. 
Consulting Engineers 
POWER PLANTS 
TRANSMISSION DISTRIBUTION 
DESIGN— REPORTS—APPRAISALS—RATES 
79 East Adams Street Chicago 3, Illinois 


JOHN A. STEVENS, INC. 
Established 1909 
Consulting Engineers 


Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 
Refractory Cements 


SANFORD C. SMITH REFRACTORIES. 
1715 NIAGARA ST., BUFFALO, N. Y. 


LUTZ AND MAY 
Consulting Engineers 
STEAM. GAS & DIESEL POWER STATIONS 
PUMPING PLANTS—ELECTRIC SYSTEMS 
REPORTS— DESIGN— APPRAISALS 


1009 Baltimore Kansas City 6, Mo. 


SYSKA & HENNESSY, INC. 


Engineers 
Consultation Plans Reports 
Power Plants Disposal Plants 
Water Systems 
114 East 39th Street 
New York, New York 


STICHT CO., INC. | 


PARK PLACE W.Y.C 


MORAN ENGINEERS 
Designers and Consultants 
Buildings — Power Plants 

Air Conditioning — Ventilation 
30 Church St. — New York 7, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 

30 Broad Street, New York 4 


Reg. Mechanical © Electrical Engineer 
Steam Diesel Power Plants, Water Supply 
Sewage disposal, Heating, Air Conditioning. 
Electrical distribution systems. Design Construc 
tien and Supervision 


1257 Majestic Building Detroit 26, Michigan 


Consult 
these SPECIALISTS 


Let them save your time by bringing their 
broad experience in their specialty to 
bear on your problems. 
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A MESSAGE TO AMERICAN 


The purpose of this editorial is to help Win- 
ston Churchill obtain the aid Britain needs 


(1) to weather her present financial crisis, 
and 


(2) to avoid a chronic recurrence of such 
crises. 


This is not a philanthropic purpose. 


Britain is our staunchest ally in the free 
world’s continuing fight for survival. She can- 
not perform her role effectively if she is 
broke, or if she careens from one financial 
crisis to another. 


Then, too, a nation such as ours — commit- 
ted to private enterprise as a way of economic 
life—has a special interest in helping Winston 
Churchill to help Britain. His administration 
is relatively friendly toward private enter- 
prise. Should he fail, he would be replaced 
promptly by a Socialist government more 
hostile than ever. And that would weaken 
the standing of private enterprise in the free 
world. 


Cause of the Crisis 


It is the drive of the Western World under 
our leadership to rearm against Russian ag- 
gression that has precipitated Britain’s finan- 
cial crisis. It set off a scramble for raw mate- 
rials from which armaments could be made, 
and for many other materials that might be 


INDUSTRY 


HOW TO HELP BRITAIN 
...and Ourselves 


ONE GF SERIES 


short in the event of war. So the prices of the 
things that Britain must import—mostly raw 
materials—have been boosted more than the 
prices of things she can export—mostly fin- 
ished products. That leaves Britain short of 
funds to pay for essential imports. This diffi- 
culty increases as the necessity becomes more 
urgent to divert industrial effort from produc- 
tion for export to production for security. 


The Basic Trouble 


Although Britain’s immediate crisis was 
touched off by the rearmament drive of the 
Western World, her basic affliction is one 
from which she has suffered since the end of 
World War II. Stated in its simplest terms, 
Britain does not produce enough goods to pay 
her own way as one of the family of free 
nations. 


For years this deficiency in home produc- 
tion was made up by income from shipping 
and overseas investment. But Britain had to 
sell a large part of her foreign investments to 
finance her heroic part in World War II. So 
her income from that source has been greatly 
reduced. And, in spite of an increase of about 
a third above prewar in her own production 
of goods and—thanks to a continued “auster- 
ity” program—a much larger increase in her 
exports, Britain still is not paying her own 
way. 
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Two Ways to Solvency 


Britain has two ways to restore her sol- 
vency. One is to cut down on what is con- 
sumed—the belt-tightening process. The other 
is to step up British production. 


To surmount the present crisis, Mr. 
Churchill has asked for some cutting down. 
He probably must ask for more. 


Except as a stop-gap expedient, however, 
more cutting down of Britain’s consumption 
is clearly a dangerous course. That would 
further depress a British standard of living 
which, not more than half as high as ours, 
already is too low. Politically such a course 
would grease the skids for Winston Church- 
ill’s administration, even now governing by 
a wafer-thin parliamentary margin. Also, as 
The (London) Economist remarks, the “lazy 
expedient of cutting trade” would result in 
“hurting other people and forcing them to 
take similar action’ —by cutting the market 
for their products. 


The Only Cure 


The best and, in fact, the only way to help 
cure Britain’s economic ills is to help Britain 
produce more. Here the technical possibilities 
are encouraging. On the average, the British 
industrial worker produces only about 40 
percent as much a year as the American 
worker. That is a British estimate, made by 
Sir Ewart Smith. 


Wider use of better industrial methods and 
modern tools and an infusion of the compet- 
itive incentive into British industry — to re- 
place the cartel and other restrictive practices 
— would go a long way to narrow this wide 
gap in worker productivity. This is the con- 
sensus of experts on both sides of the At- 
lantic. 


Since 1948 the Anglo-American Council 
on Productivity has done much to encourage 
output per man-hour in Britain and to foster 
this doctrine with both labor and manage- 
ment. But much yet remains to be done. 


In the United States it is increasingly sug- 


gested that before we give Britain any more 
economic aid we should insist that everything 
possible be done to exploit the technical pos- 
sibilities of increased production. This em- 
phasis on production is needed. But if we 
Americans were to impose upon the hard- 
pressed British people conditions that could 
be construed as an affront to a friendly and 
sovereign nation, we might well put into the 
hands of a masterful rabble-rouser such as 
Aneurin Bevan, the anti-American leader of 
the Labor Party’s left wing, a campaign issue 
on which to maneuver himself into the Prime 
Ministership. 

Churchill Can Insist 


But Winston Churchill is not so handi- 
capped as we should be in imposing prereq- 
uisites of further aid. As Britain’s own, most 
honored leader he will raise no touchy ques- 
tions as to Anglo-American relations if he 
insists that Britain have firm plans to eure her 
economic ills, plans sharply focussed on ways 
and means of increasing Britain’s industrial 
efficiency. 


By presenting a convincing plan tocure 
Britain’s recurring crises through great- 
er production, Mr. Churchill will greatly 
facilitate the process of getting the aid 
his country must have. He will also re- 
move an increasingly dangerous element 
of dissension in Anglo-American rela- 
tions —the feeling of many Americans 
that more aid to Britain is more money 
down the drain. The way to counter that 
feeling is to come up with a prescription 
for an economic cure, not a request for 
another economic poultice. 


Technically, such a program is entirely 
feasible. It will perhaps be the supreme test 
of Winston Churchill’s statesmanship to make 
it politically feasible as well. 


In the interest of Britain, of the United 
States and of the whole free world, we wish 
him all success. 


McGraw-Hill Publishing Company, Inc. 
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SEARCHLIGHT SECTION 


(Classified Advertising) 


EMPLOYMENT: 
BUSINESS: 


UNDISPLAYED 
$1.50 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line. 
Position Wanted & Individual Selling 1 Oprertuaity 
rate is one-ha' 
payable in 
as one additional line. 
Discount of 10% if full payment is made in ad- 
vance for 4 consecutive insertions 


“OPPORTUNITIES” 


—RATES— 
Individual Spaces with border rules for prominent 


EQUIPMENT 
-:USED OR RESALE 


DISPLAYED 


display of advertisements. 


The advertising rate is $16.25 per inch for all 


advertising ap on other than a contract 
basis. Contract rates quoted on request. 


An advertising inch is ays %” — on 


one column, 3 columns—30 Inches—to a 


New Ads Received by February 13th at the New York office, 330 W. 42nd St., New York 36, N. "a will 
appear in the March Issue subject to limitations of space available. 


MECHANICAL ENGINEER 
For Large Eastern Utility 


Outstanding opportunity for mechanical 
engineer about 35 with practical experi- 
ence in modern steam station engineering, 
design and operation. Permanent location 
with a progressive and rapidly developing 


company. 
Send full details 


J. T. JENNINGS 
241 ORANGE STREET 
NEW HAVEN 10, CONN. (Agency) 


Opportunities for 
Mechanical Engineers 


We are seeking men interested in general 
plant engineering work including power, 
water, project, design and maintenance en- 
gineering. p to 15 years experience in 
chemical or related industries desirable. Ini- 
tial assignment Wilmington, Del. Subse- 
quent reassignment to Eastern or Southern 
plant locations. 
Send Resumes to 
GEORGE F. COOPER 
Technical Employment Supervisor 
HERCULES POWDER COMPANY 


WILMINGTON, DELAWARE 


ENGINEERS 
MECHANICAL and ELECTRICAL 


Field Service, Design, and Esti- 
mating in the field of pneu- 
matically and electrically 
operated controls. 


Write fo or see: 


Mr. R. C. CIBELLA 
HAGAN CORPORATION 


323 Fourth Avenue 
Pittsburgh 22, Pa. 


ENGINEER: Large industrial plant 
in northe: England 


developing to 
Steam Power Su pp Please give full particu- 
lars in respect to professional and personal quali- 


P.2459, POWER 
330 W. 42 St., New York 36, N. Y. 


SALES ENGINEER 


Midwestern Conveyor Manufacturer has 
attractive position for a mechanical or 
chemical engineer. Conveyor sales or ap- 
plication experience in the chemical and 
power plant field required. Write com- 
plete qualifications in first letter, includ- 
ing present compensation and salary ex- 
pected. Send recent snapshot. Address 
reply: 


Box P-2996, POWER 
330 W. 42nd St., New York 36, N. Y. 


WANTED: Experienced Power Station Engineer 
POSITION: Assistant to Manager of Power Produc- 
tion with administrative responsibility of operating 
central stations totaling approximately 800,000 kw. 
LOCATION: Pennsylvania, 
ADVANCEMENT: Excellent for growth on job and 
promotion in near future 
EXPERIENCE: 10 years minimum. with at least 
5 years in operation, maintenance or efficiency work 
in large modern steam-electric central station. Con- 
struction and design experience will be considered 
EDUCATION: B.S. degree in Mechanical (pre- 
ferred) or Electrical Engineering from an accredited 
engineering college. 
AGE: 30-45 

Salary ate with 

All 1 will be 
Please send personal record to 
P-2126, POWER 
330 W. 42 St., New York 36, N. Y. 


Industrial Water Treatment Com- 
pany with offices on East Coast re- 
quires a Research Engineer and 
several Technical Men. 

These men must have thorough knowledge of 
theoretical and practical aspects of industrial 
water treatment. Also Technical-Sales Engineers 
are required for several locations throughout 
the United States. Salary commensurate with 
experience and ability. All replies confidential. 

P-3008, POWER 
330 W. 42nd St., New York 36, N. Y. 


ENGINEERS 


Mechanical—Piping layout, Designers, and 
Draftsmen for power plant and paper mill 
jobs. Office in Southern Michigan. 


Resident Engineer on a large paper and 
pulp mill expansion in Florida. 


Excellent salaries. Write immediately, giv- 
ing experience, education and personal 
data to 


P-2757, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


REPLIES (Box No.): 
Address to office nearest you 
NEW YORK: 330 W. 42 St. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITION VACANT 
PROJECT ENGINEER. M. E. degree and/or engi- 
neering experience in experimental design, ma- 
chining and foundry practice. Permanent posi- 
tion in large Wisconsin food company. Full de- 
tails, including salary requirements and snapshot 
first letter. P-2818, Power. 


"SELLING OPPORTUNITY OFFERED 


MANUFACTURERS AGENT. Some exclusive 

territories ” quick cou- 
pling monchast.qremeng water filters. 50 to 
5000 GPM. Pressures to 200%. Excellent oppor- 
tunity for engineering salesman handling pump- 
ing machinery or heavy industrial equipment. 
Liberal commission basis. Renningen Mfg. Co., 
Vicksburg, Michigan. 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $3, 500 to $35, 000. We 

offer the original personal employment service 
(established 42 years). Procedure of highest ethi- 
cal standards is individualized to your personal 
requirements. Identity covered; present position 
protected. Ask for particulars. R. W. Bixby, 
Inc., 270 Dun Bldg., Buffs'!o 2, N. Y. 


SALARIED PERSONNEL. $3,000-$25, 000. This 

ial service 1927, is geared 
to needs of high grade men who seek a change 
of connection under conditions assuring, if em- 
ployed, full protection to present position. Send 
name and address only for details. Personal 
consultation invited. Jira Thayer Jennings, Dept. 
G, 241 Orange St., New Haven, Conn. 


at POSITION WANTED 


DIESEL “PL ANT Supervisor: Can erect, oper- 

ate and maintain complete plant. Have fac- 
tory, field, marine and machine shop training. 
Some steam ae PW-3062, Power. 


PATENTS 


Consult: Z. H. Polachek. 
a <a Attorney, 1234 Broadway, New York 


FREE BULLETIN 


Stock List, M101, 16 pgs. 
of New & Rebuilt motors, generators, transform- 
ers and other electrical equipment. For copy 
write: Electric Equipment a 63 Curlew St., 
P.O. Box 51, Rochester 1, 


GET 2™ ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to ag & Colin, 
526 Ashland Ave., Buffalo 22, N. Y. 

first set today. Keep working. Save vba 


New England Boiler Setting Co. 
Specialists on 
FIRE BRICK CONSTRUCTION 
Industrial Furnaces 
Expert Repairing 
Stephen S. Donoghue 
106 Webster St. Arlington 74, Mass. 


When Answering 
BOX NUMBERS... 


to expedite the handling of your correspond- 
ence and avoid confusion, oe do not 
address a single reply to more than one indi- 
vidual box number. Be sure to address seporate 
replies for each advertisement. 
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SEARCHLIGHT SECTION 


THE TRADE MARK WITH A MEANING 
SUCCESSFUL OPERATION GUARANTEED 
44th YEAR OF SERVICE—MEMBER OF A.R.A.* 


MOTOR GENERATOR SET D. C. MOTORS 


Qu. HP Make Type Volts Speed 5 
3 ph. 60 Cycle 19000 GE. MCF 360/500 
Qu. Kw Make Speed Cc. Ac 1—1750 West. 525/720 
Volts 1—1500 Whse 600 
2 200° GE 6600/11000 1— 940 Whse Qu-R. Bre 140 170 
1 1500 GE 6600/13200 1— 800/1000 Whse 600/720 
1 1500 Whse 2300/4600 1— 600 Al. Ch MILL 400/800 
1 1500 GE 2200/4400 Mill 300/900 
1 1000 GE 2300/4600 415 
1 1000 6600 DYNA 1325/2500 
1 1000(30)G.E 2400/4800 COM-1518 1100 
2 500 Wh: 6600/13200 MQ — 
1 500 Whse 2300 MPC : 
1 500 2300/4000 2000 KW—MG SET 
f 1 400 GE 4410/2300 250/75 
; 1 400 Whse 2300 g SoH 890 IN STOCK 
1 400 Ge 2300/4150 150 Cr. Wh CMC-65H 
1 350 2300/4150 150 Whse. SK-201 : 0 
\ 1 240 GE 2300 1— 50/120 GE. MFC A. C. MOTORS 
1 300 ac 2300 2— 100 Whse SK-181 0 
1 150 GE 2300 on GE TLC-50 50/2500 3 ph. 60 Cycle 
= an 2300 SYNCHRONOUS 
1 15 E 440 
1 140(20) Cr. Wh 2300 FREQUENCY CHANGERS HP Make Type Volts Speea 
1 125 GE 440 Qu. KW Make Voltage 2—3500 G.E. Ts 2300 257 
220 13000 «GE 4000 /2300x2300/4000 2—2000  Whae. 2300 120 
ry 11000 GE. 4400/2300 2-900 Al. Ch (New) 2200 150 
} 7 GE 220/440 1— 650 Whee. G 2200 138 
°25 Cycle SYNCHRONOUS CONDENSERS 1-500 GE. TS 7657 2400/4800 
Whee. Eng 2200 128.5 
Qu Kva. Make Volts Speed 1— 450 . 
ROTARY CONVERTERS 1 5000 Whse 2400/4800 600 2 Ts = 
en yhse. 23 1 
4 60 Cycles 
4 Qu. Kw Make Speed D.C. AC. 
Volts Volts 
1—2000 GE 600 13800 
1—1000 Whse. 900 600 


1— 85 GE TS 440 1800 
11000 


TURBO GENERATORS 


SLIP RING 

Qu. KW Make Dese. 1— 500 Whase. cw 550 350 

1 6000 Al Ch. Condensing 200/250 ISP 2:00 2— 500 unused 2200 900 
3/60-Exe, & Surface Cond, 
ae 1 2500 GE Auto. Ext. Cond. 800 Ibs.-800* 
F.T.T. 175/200 Auto. Ext. 2300 
ve 3/60 Exciter & Surface Cond 
2 1000 Non- condensing 175/200 

5/20 lbs. 420 


4— 300 G.E. ITC-5017 550 585 
o GE 1— 300 Al. Chal. ANY 2200 708 
cy New 4 
500 KW MG SET 1— 250 GE. MT-424Y 4000 257 
re Non-condensing 150/200 Ibs 1 250 GE MT-5598 2200 1750 
ISP 5/35 Ibs. G.B.P.—3/60/480 IN STOCK 
volts direct connected exciter 1— 200 G.E. MTP 440 1170 
2 500 «GE. Non condensing 175/200 Ibs 3— 200 G.E. IM-17 440 580 
5/90 G.B.P., 480/8/60 TRANSFORMERS 1— 150 new Whse cw 2300 450 
1 400 Whee. 125/1502 Isr 60 125 GE. MT-566Y¥ 440/2200 435 
5/102 240/480v. 3 ph ycles 
60 cy 1— 100 GE. IM-16 200 435 
1 30 GE Non-condensing 150/175 ISP Qu. KVA Make Type = Ph. Voltages 210 GE. IM 440 600 
5/152 B.P. 480V. 3 ph. 60 cy 1 3000 osc 3 13200x4600/2300 3— 100 Al. Ch. ANY 440 695 
1 300) SAL. Ch 4252 ISP te 1 1250 1— 100 GE. MT556 2200 900 
2 120/210V Cc 1000 22003 
3 39 — Whee. CW-76 2200 1725 
. 240 V. 3 ph. 60 cy 1 po 4 29 
1 00 1 34650x432 
5 3 100x216 SQUIRREL CAGE 
Ch 1 13200%2300/575 
1 44000 / 2200012300 2— 650 GE. FPTS59BY 440 3750 
1 44000 /22000x2300 
iT 3 2400x240/48 
1 34500x220/440 
OIsc 1 24002120/240 -17 


BE. 5 

RECTIFIERS 1— 150 Wstghse. C88568 440 880 

; Qu. KW Make Type Volts — 1— 125 Whee. MS 440 485 

1— 750 G BHW 575 300 3585 

400 KW MADE UP MG SET 1—1000* AB.B. GRZ 625 6600/13200 = pee 
*This unit with full automatic control good for = -Vert 2 50 

CAN MAKE UP SIMILAR SET both 25 and 60 cycle I— 100 GE KT-513 220/440 ©1750 


* American Rebuilders Association — Member Body of A.S.A. 


BELYEA COMPANY, INC. 


JO 2-3334 
OFFICE AND SHOP N. Y¥. CITY LINE 


43 HOWELL ST., JERSEY CITY 6, N. J. RE 2-7150 
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SEARCHLIGHT SECTION 


500 K.W. Westinghouse Motor Generator Set 


MOTOR GENERATOR SETS 
Philadelphia Stock 


1—1500 KW GE MPC 300 V 5000 Amp.—2150 
HP ATI-Syn Motor, 3/60/4000 Volt. Avail- 
able immediately. 

t—1000 K.W. Westinghouse 250 volt Flat Com- 
pound 500 RPM 1440 H.P. West. Syn. Motor 
.8 P.F. 3/25 cycle 2300 V. A.C. & D.C. Panels 
Modern Unit—Can furnish 60 cycle 2300 or 
13200 volt. 

1—600 KW G.E. MPC—2400 amp. 230 volt 514 
with 1050 H.P. G.E.—ATI 

P.F. 2 ph., 60 ecy., 2300 V. A.C. & D.C. 
Ah Can furnish 3 ph. 550 V. or 2300 V. 

1—500 KW Westinghouse 250 Volt 900 RPM with 
720 H.P. West. Syn. Motors 3/60/6600/13200 
volt, Serial 2#8130447-48 (year 1935) See ac- 
tual photo above. 

i—500 K.W. Crocker Wheeler CCD, 250 volt 720 
RPM with 750 KVA Cr. Wh. Syn. Motor 
3/6/2300 V. A.C. & D.C. Panels. 

1—400 KW West. 500 Volt D.C. Any A.C. Volt- 
age with 500 HP West. 350 RPM, 500 Volt 
Motor for complete drive. 

1—360 KW GE CY 125, 180 Volt, Sep. Exc., 1200 
RPM, 500 HP Syn Motor, 3/60/2300, 1942. 
t—300 K.W. West. 3 wire 125/250 Voit 1200 
RPM Generator (1938 year). Can furnish with 

suitable motor. Advise Requirement. 

1—300 K.W. Elliott 250 Volt 1200 RPM with 
500 H.P. Syn. Motor 3/60/2300/1200 RPM 
Automatic Controller & D.C. Panel. 

2—150 K.W. G.E. Type MPC—250 Volt 1200 
RPM 3/60/2300/200 H.P. Syn. Motor Drive 
A.C. & D.C. Panels. 

t—100 K.W. Al. Chalmers 250 Volt 1200 RPM 
150 H.P. Syn. Motor 2/60 or 3/60 any voltage. 

{—100 K.W. G.E.—C.D.—125 Volt D.C. 150 H.P. 
GE Syn. Motor, 3/60/220/440/1200 RPM. 

{—75 K.W. Burke 250 Volt, 900 RPM 113 H.P. 
Burke—Syn. M.D. 2 or 2 phase, any voltage. 

2—50 KW GE 500 Volt DC, 75 HP, 3/6@/440/ 
1200 RPM. 

Smaller Sizes and Types—Advise Requirements. 


DIESEL GENERATORS 


2—1250 KVA GM 8/60/2300/720 RPM complete 
Plants—Used 4 years. 

1—1000 KVA Hamilton 99 DA 3/60/2300/4160 
600 RPM—New 1943—Never used 

1—625 KVA Baldwin—Series 600 3/60/2300/514 
RPM—New 1948—1500 hours. 

1--225 KVA GM, Twin 671, 3/60/440. New 1941. 
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DIESEL AND GASOLINE 
GENERATOR SETS 


~1250 KVA West. Gen. Mtrs. 16 Cylinder 
3/60/2300. Complete plant. 

225 KVA Electric Machinery A.C. 3 phase, 
60 cycle, 230 or 460 volt, 906 RPM direct 
connected to 300 HP General Motors twin 
series 6-71 heat exchanger cooling diesel en- 
gine mounted on common fabricated steel 
baseplate, with switchboard panel. Complete 
with A.C. and D.C. panels. 

125 KVA Electric Machinery Manufacturing 
Co. (NEW) Generator, 3 phase, 60 cycle, 
120/208 volts, 900 RPM direct connected to 
150 HP Cooper Bessemer Model BN-8, 8 
cylinder, 4 cycle, Bosch Injection Diesel En- 
gine (Rebuilt) electric starting less battery, 
includes self-contained A.C. instrument panel 
and automatic voltage regulator. Complete 
with A.C. and D.C. panels. 

125 KVA Murphy Diesel Generator Sets, 
Model ME-6, 3/60/220 or 440 volt, 1200 RPM, 
heat exchanger cooled, electric start—with 
A. C. switchboards—1943. 

» KVA Cummins Diesel Generator, 50 KW, 

38 PF. 3/60/220-440 1200 RPM direct con- 
nected to 90 HP Model HMR, 6 cylinder, 4 
cycle 474” x 6”, 1200 RPM engine with steel 
base, regulator, electric start and including 
A.C. switchboard, automatic voltage regula- 
tor. Complete with A.C. and D.C. panels. 
60 KW Westinghouse Type SK, 230 volt, D.C. 
Generator, 1350 RPM direct connected to 94 
HP Cummins Diesel Engine Model HMR, 6 
cylinder, 4 cycle, 47%" x6", 1350 RPM on 
steel base, radiator, electric start—portable 
or stationary. Complete with A.C. and D.C. 
panels. 

56.3 KVA General Electric Generator, 45 KW, 
8 P.F. 2 or 3 phase, 60 cycle, 220 volt, 1200 
RPM with Climax Model TU-75 gasoline en- 
gine, all on cast iron base. Radiator, switch- 
board-electric start. Complete with A.C. and 
D.C. panels. 

New 45 KVA Chrysler Diesel Generators, 
Model IMD, 6 cylinder, Bosch Injection, 3 
phase, 50/60 cycle, 1500/1800 RPM, 220-440 
volt radiator, switchboard, voltage regulator- 
portable. Complete with A.C. and D.C. panels. 


ELECTRIC MOTORS 


190 ~G.E. 440 300 
West. 440 1200 
440 3600 


AIR COMPRESSORS 

12,000 CFM LR. Turbo 3.25 Lb., direct 250 
H.P., 440/3/60/3600. 
5600 CFM LR. eg 2, 42/25%x30, 109 Ib. di- 
rect 930 HP Syn. P.F. 2300/60/3. 
4690 CFM LR. PRE-2, 48 ge 100 Ib. direct 
804 HP Syn. .8 PF 2300/60 
3000 CFM GE Turbo 5 ib. direct 90 HP 
440/3/60/3600 
1400 CFM Sullivan WJ 3 Angle Cpd. 100 psi 
22/13x16 belt. 
1200 CFM LR. 22/18x16 100 psi belt. 
900 CFM CP 100 al 9CP Portable Diesel 
Compressor, Pneu. tir 
734 CFM Sullivan W- er 13/13x8 60 Ib. belt. 
-528 CFM CP NSB 14x12 100 Ib. 

Schramn 7% /5x4 100 Ib. 

LR. ER-1 12x10 100 psi. 

LR. type 40 7/6%x5 air cooled 125 

75 HP 220/440/60/3 870. 

Sullivan type WL-60 100 psi. 

Penna. 3A 10x8 70 Ib. 

CP NSB 9x8 100 — 

Penna. 3A 9x8 100 

Worthington 7x7 Hortz. 100 Ib. 

CP 6x7 TB 150 Ib. 
40 CrM I.R. Type 30 80 Ib. ‘Tank mtd. 714 HP 
21 CFM Curtis CJ-1000, 3 stage 859 Ib. 
16.86 LR. Type 30, 3% /2 

10 CFM LR. Type N 26 Ib. or 25” He. 

Vacuum. 


CENTRIFUGAL PUMPS 
pM He 


TeCourtenay 
Worthington 
LeCourtenay 
Ingersoll-Rand 
Ingersol!-Rand 
Southwalk 
De Lava! 
Allis-Chalmers 8” 
1,200 Worthington 6” 


TURBO GENERATORS 


1—625 KVA _ G.E.-Moore 3/60/2300/3600 
Non-Cond. 180 PSI 35 Ib. B.P. New 1936. 

1—-500 Non-Cond. 3/60/220/440, 150 
PSI 1 

2—300 K.W. Weri. Non-Cond. 3/60/440 125 psi 
5 B.P. New 1938 

1—300 KW West. 3 wire 125/250 Volt D.C., Non- 
Cond. Turbo Units 125 PSI, 5 Ib. B.P. New 
192R— (See Actual Photo.) 

1—75 KW G.E. Non-Cond. D.C. 125 vo'lt 

1-25 KW G.E. Non-Cond. D.C. 125 volt. 


BOILERS (ASME) 
1-106 H.P., Keeler, Self-contained, 1252 
2—240 H.P., Keeler, Horizontal, Long-Drum, 
Water Tube, 2004 
1—250 H.P., Bigelow, Self-contained, 125% 
2—360 H.P., Springfield, Cr. Drum, Str. Tube, 
Sect. Hdr., Water wall, 25 
1—390 H.P., Springfield, Cr. Drum, Str. Tube, 
Sect. Hdr. Water wall, 300% 


3—300 Kw D.C, TURBOS—125/250 Volt 


“Everything from a Pulley to a Powerhouse" 


THE O'BRIEN MACHINERY Co. 


PHILADELPHIA’S LARGEST MACHINERY DEALERS AND EXPORTERS 


T.M. REGISTERED U.S. PATENT OFFICE 


Cable Address: 
OBRIEN PHILA. 


1547 North Delaware Avenue « Philadelphia 25, Pa., USA — Bell Phone Garfield 6-1150 


AFFILIATED WITH 


Soc EXPANSAO [NDUSTRIAL SUL AMERICANA LTDA 
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RIO DE JANEIRO — BRASIL 


! 
1 
2 
1 
4 
hes 
2 
1 ac Speeo 
2 10,000 200° LeCourtenay 20” 624 870 
2 10,006 LeCourtenay 20” 350 870 , i 
1 200 1200 a. 
2 42% 1000 
1 500 1200 
1 500 1200 
60 1750 
1 150 1750 : 
1 15 1750 
= 
af: 
~~ ” 
HP. Make Type Volts Speed ‘ 
400 G.E. Syn 2300 450 ~ 
315 G.E. Svn. 2200 720 
150 Ideal Syn. 220 1200 
125 West. Syn. (3 brg.) 550 600 
125 Cent. sc 440 1800 
281 


SEARCHLIGHT SECTION 


GENERAL ELECTRIC TURBO-GENERATORS 
(2) VERY HIGH GRADE UNITS: Are Duplicates 


KW. @ .80, 3125-KVA. 


WILL PASS RIGID INSPECTION 


Above View shows our Two (2) General Electric Turbo-Generators on present Foundations. They 
are 2500 KW @ 80°% PF, 3125 KVA. both are complete units with (2) Surface Condensers, Exciters, 
and all auxiliaries. Steam 160/225¢ psig. 450° FTT. 2300, 4160, 6900 V. 


FREE BULLETIN $900 in Colors has specifications and Complete Data on above Units. SEND FOB 
IT TODAY. 


A PARTIAL LIST OF TURBO-GENERATORS IN OUR STOCK IS GIVEN BELOW 


12,500-KVA G.E., CONDENSING Complete A-1 2,500-KVA, Westg. 250/3502 psig. 2300 Volt, Non-cond. Like 


New Unit. Back P. 40/502. Modern. Any Insp. 
6,250-KEVA Complete Condensing it Con el- 
lent, 200¢ PSIG, 2300/4160 V. High Grade Unit 1,875-KVA Allis-C, 150-200% psig 2300 V. Rebuilt by Allis Co 


1.875-KVA Allis-C, 150/250: 2300 V. Very Good 
3,.750-KVA G.E. 150/250 PSIG, 480 Volt Limited use since ete 
Rebuilt A-1 1,250-KVA, Allis-C, 200¢ psig. Rebuilt Excellent condition A-l 
937-KVA G.E., 150 psig, 480 V. Rebuilt 


3.7S0-KVA G.E. modern 4403 PSIG, 750° FTT 2300 Volt. Rare LLOOO-KVA 440f psig. 750° FIT. Conde. New. never uncteted 
unit G.E. 480 V. 


3,125-EVA 160/225¢ psig, 2300 Volt 937-KVA Allis-C, 125/200 psig 480 V. Rebuilt, New Coils 
See above Cut and description (2) No. 1 


, 625-KVA, Westg. 2502 . Non-cond. 125%. B.P. Like New 
3.125-KVA G.E. 200% psig. 2300 V. OK Machine 


2,500-KVA G.E. 150/200% psig, 2300 V 625-KVA, G.E., 125/175z psig, 480 V. A-1 
WE OWN ALL ABOVE TURBINES. ARE IN STORAGE: IMMEDIATE DELIVERY 
BOILERS:—WE CARRY A FULL LINE DIESELS:—WE CARRY A FULL LINE 
SEND US YOUR SPECS. 


— CHARLES WEAVER, Owner 


WIRE OR ELECTRICAL AND MECHANICAL ENGINEERS pee tg 


TELEPHONE 4145 PENOBSCOT BUILDING, DETROIT 26, MICHIGAN WOODWARD 1.6038 


GOOD EQUIPMENT RIGHT PRICES IMMEDIATE DELIVERIES 
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SEARCHLIGHT SECTION 
OMPTLY ANSWERED — 


FINGERTIP INFORMATION 


Our staff is capable of providing you with informa- 
tion and specifications on all types of jobs. From 
the minute your job enters the door to the day it is 
shipped a “finger-tip” record is kept to guide it 
through our plant. Our staff also keeps a running 
inventory of “stock-on hand” and on available equip- 
ment throughout the country to assure fast and ef- 
ficient fulfillment of your needs. 


HERE'S A PARTIAL LISTING OF OUR HALF-MILLION DOLLAR STOCK 
SQUIRREL CAGE SLIP RING AC SYNCHRONOUS 1000 KW ms. SET 


3 Phase, 60 Cycle, 220 or 440 Voits | 7 Phase, 60 Cycle, 220 or 440 Volts | 3 Phase, 60 Cycle, 220 or 440 Volts 275/137.5 V, 8 wire, 1820 
(*2200 Volts or higher) (*2200 Volts or higher) (*2200 Volts or higher) 
H.P. Make yi SLIP RING MOTORS H.P. Make Type 
1000 (New) Kes47 800 | 3 Phase, 60 Cycle, 220 or 440 Volts | 1120 *Westeh Syn 


800 TS9s4 

(*2200 Volts or higher) 50 *Westgh, 

Make 
*G.E 
*Cr.-Wh. 
Westgh. 
Westgh. 
Ac 


AR 3 1 *Westgh. 
OGX-1488 720] 95 00 Parkinson 
estgh. 5 00 K.W. Make 


3 10 

(25 cy.) 
— G.E. Delco 

Al. Ch. 


D. C. MOTORS 


El-P-GE 
GE. 425 ADJUSTABLE SPEED 
Westgh. CW642C 230 Volts (*115 Volt) 
Make Speed 
GE, 300/900 
NEW 1000 Amp. 40 volt, type NPT, *Triumph ’ 225/900 
dec to 60 HP A-28 Syn. Motor, 2.5 boy I H 500/1500 
360/220, 600 RPM, 25°C. con- > Reliance 85 400/1600 
Hundreds of Smaller Motors 300/1200 D.C. TO A.C. 
- 300/1200 GE 230 


1 600/1800 Westgh. 110 
HI-PRESSURE PUMP D Cc MOTORS ve 400/1600 
GPM Make Type CR-10 450/1350 ROTARY CONVERTERS 
$00 =Worth. 600¥ 


500 Manistee 250 Ft. 3 
AL.-Ch. NMZ soo Ft. | AC SYNCHRONOUS GE. 600" 


: ve 
ELECTRIC SHOVEL OR GE GENERATORS 


CRANE DRIVE ; 

3 Phase, 60 Cycle, 220 or 440 Volts Pittsd, 
1—100 KW DC Hoist Generator . cue (*2200 Volts or higher) 
i— 25 KW DS Swing Generator 00 | K.V.A, Make. P.F. 
24 KW DC Crown Generator | 1500 
Driven by 3 estgh, SK120 
190 HP Syn. Motor. 3, 60/2300 v. Wantagh 
GE 


Al.-Ch 
Keliance GE 


ee 


ALCh. 
ALCh. 
AL Ch. 


.E. MDS106 Hoist 

.E. MD104', Swing 

ey M0108", Crowd MANY OTHERS—1 HP and Up! 
ALSO 115 VOLT 


120/240 


1320 W. CERMAK RD. CHICAGO 8, ILLINOIS 
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9 . YOUR INQUIRIES ARE PR 
J 
il 
a 
550 *G.E KF-559 3600 
500 *G_E. PPG 1800 4 be 
500 *Fr-Morse HS 1200 | ; 
450 *G_E. KF-5678 1200 | 2500 1.0 720 
400 *Cont. (New) NZ 1200 | 1.0 300 
400 *GE. Ik 514] 650 yoo 
350 *Cr-Wh. sc 3600 | 500 { 72 
300) *Westgh. cs 3600] 400 1.0 720 | 
300 West cs 514] goo 1.0 600 
300 GE IE-K 1200 1.0 450 j 
250 *L. -Aliis 
A.C. 02. ‘ 
300 1K-13B 1808 150 Westgh. 12001 125 Ts 277 | 500 Cr.-Wh. 220/440 250 § 
200 «GE. IK-17 600} MT 549 1300] 115 E.-M. EM 240] 450 =G.E. (3 unit) 2300 125/250 
1800) 125 GE. IMI7A 600} 100 Cr.-Wh. 103-8 900 | Westgh. 2300 600 
150 *AL.Ch AN 125 G.E. (New) M6333Z 900] 100 *G.E ATB | 900 | West.-G.E. 440 250 
150 *GE 8001 100 AC. ANY 900] Ideal SMS 1 909 | 200 Cr.-Wh. 440 250 
150 GE IK (550v) sai $01 GE. ATI 1 900 | 200 Ridgeway 2200 250 
150 GE 1K ol GE «GE. ATB 1200) 150 2300 /440 250 
125 *A.C. AR-226 100] GE W. 1SVRN 150 440 250/275 
100 *GE 1300 GE. IM 720 20 «=Fynn 15VRN 1200 = 
10 GE. isco) Stat 0800 900] 15 Century ARC 440 250 
100 *Westgh. cs 1800 IM-1 600 4 GB AK 220 250 
100 Ai Ch. (new) AW iso) 140 250 
100 Reliance 50 Weetat cwe 2300 110 — 
(new) AAC (TEF( 1200 : eatgn, CW636A 1200 
100 Gx 12 GE MT 344 720 220 125 
100 * 250 dat: 
250 
7% 250 
7 OY 250 
75 125 
7 250 4 
60 125 
250 
po 
pe 4 
De 
Sec. 
12000 2500 
4800 430 ; 
4160 * 455 
13200 445 
13800 240/480 
2400 240/480 
2400 240/480 
i— 75 HP > 1100s Cr. Wh. 900 100 2400 240/480 
30 HP G 900 | 100 2400 120/240 
30 HP G GE ATR 2400 -120/240 
GE ATB 1200] SMALLER RATINGS 2400 to 
SSS First Source for 41 Years for Quality Electrical Equipment 
S 
WC (22. 


YOUR BEST BET FOR 1952 - -- “Check with WAGNER First!” 


OVER 46 YEARS OF EXPERIENCE is back of every machine sold A. C. 
by Arthur Wagner Company. Large stocks and modern facilities bee 
insure ample choice and prompt service at reasonable cost. All Hen. 737650 5 


Wagner “Certified Rebuilt" equipment conforms to standards ap- 


proved by National Industrial Service A pect our 
shop and stock—see why it pays to .. . "Check with Wagner First!" 
M-G SETS A. C. 
Mir Input V KVA ™ Volts Speed 
Gen, Elec.* 00 AC 1000 4000/2300 900 
GE He conv 00 


Whse. 
Fl. Machy. (2) 


Burke b.b. SPF AC19 200 
700/440 AC Gen. Elec. ATI 2200/440 1200 


se 
Century b.b 
Delco 


A. C. MOTORS — SQUIRREL CAGE 


a 3 Phase 60 Cycle 220 or 440 Volts 
mrt Qu HP Mtr. Type Speed 
- 500 G.E. 6600/4000 V. 1K e 1800 
300 G.E. 2200V. KTPS61L 1800 
00 L-K 600 
0 cs 1200 
350 FTS49AZ 3600 
50 IK-17 600 
50 


A. C. MOTORS — SLIP RING 
3 Phase 60 Cycle 220 or 440 Volts 


Gen, Elec 
- Reliance New 
b.b 


rthw'n 
“Syn. motor drive 


i G.E. 3 bre. I-M 450 Wh MOOV. Ex. Pt 
D. C. MOTORS 400 Gen. Elec. LM 514 Whee, 2200V, Ex 
Allis Ch, 2200V. 
2009 U. 8. b.b 


New 
Reliance New 
Gen. Elec 


s200V. 
ec 
TEFC 


b.b. 


Northw'n 


Cr. Wh 
oo Reliance b.b 
Ger 


400/800 


HT 
b.b sc 
3.E. 22¢ TEFC K6S26 
Reliance b.b. New B6085 


Reliance b.b ew 
Reliance TEFC New 208. 


New 


Reliance b b. New 
Whse. Expl. Prf 
Wagner 

TEF 


250/1000 


11 
4150/1800 
1 


Re New 
Gen 


G.E, T Fe 2200V. 
Gen, Elec 1750 — 
Howell bt 
OOF MO’ Sa 2 200 lee IM 500 Reliance b New 
@ EXPLOSION PR F TOR 1 150 0/4400V. Vert. I-M 1200 G_E. Vertical 
@ GEARHEAD MOTORS, AC & DC 1 150 450 Geo Elec 
1 150 00 60 G_E. 2200 536 200 
@ FREQUENCY CHANGERS 1 150 22009 ANY 120 60 Reliance b.b. NEW B504 1800 
@ CIRCUIT BREAKERS, AC & DC. 135 ov 3600 
1 125 0 lowell b.b 3600 
@ SPEED REDUCERS — 100 50 Gen. Elec KT346 720 


D. C. GENERATORS 


Cr. Wheeler SK 400 
mer. Type Northwestern 50 Gen. Elec 
Gen, Elec. 1 brg. DMé 50 Reliance b.b. 
200 Gen. Elec. Whse. hitorq C8505 
130 Whse SK191 125 GE 2200. KT323 1800 
RC38 - 40 Reliance b.b. New 1800 
105 Century b.b 1500 amp 40 Louis Allis b.b. OX404 3600 
100 Gen. Elec ‘ 32 


900 2 en. 600 
6—- 40 Whse, b.b. CS-504 1200/900 
so Cr. 1200 A. ©. MOTORS — 25 CYCLE 
40 Gen. Elec. (2) RCS2 
Gen. Elec 
G.E. b.b. New 
Whse SK 3 
4 1150 2 Gen. Elec 
25 Gen. Elec. int 
1100 20 Whse. bb. New 


QUICK SHIPMENT FROM STOCK— 
LOW PRICES — FULL GUARANTEE 
Send for Complete Stock Lists 


1435 W. RANDOLPH ST. 
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a 
MOTORS CERTII IED REBUILT | 46 YEARS OF 
VY NELLIS Be 
. 300 Whse G 2200 6 
275 GE. 25 cycle 220/440 750 
250 Burke 2 bre. 2200/440 360 
225 El. Machy. BRKT 220/440 = 1800 
220 G.E. 2 brg. 8 PF ATI 220/440 600 
20 GE ATI 2200 900 
200 Allis Ch. (2) SPF 2200/440 T20 
seo 200 G.E Ts 220/440 150 
; 300 190 El. Machy 3 bre 220/440 Sia 
Seo 175 Gen. Elec. ATI 2200/550 450 
300 175 2 bre 220/440 360 
i4 
200 
200 
150 
150 
150 
100 
100 
{ 100 
50 
45 
40 
40 = 
1-K 600 
4 KT566 600 
1-K-E13B 1800 
CS3$1208 1200 
K558 900 
AN 3600 
4 4 HP Mfr. SC587 1200 
200 Gen. Elec TDIsvA 2 300/120 1 150 C6085 900 
200 Gen. Elec CDI65A 230 850 
150 Gen. Elec 220 5060/1200 2— 150 Gen IK-15A4 720 
100 Whse SKISI 230 450/900 ? Gen. 
100 Gen. Elec c 20 575/1000 1 150 Gen. El =. K63333 1200 
75 Whee (2 SK 16 = $50 150 Gen, Elec IK-17 450 
K20 230 1750 1 150 Whse cs 720 
230 300 i— 125 Rel. TEFC New B60858 1800 
RLC 204 230 5500/1200 123 Gen. Elec K-558 900 
“0 Gen. Elec Le 115 GE bb. New K6u248 1200 
Cr. Wheeler CMe 20 1200 
40 Whse SK 20 1800 
Gen. Elec RCS2 12 1800 
Gen. Elec. (2) eDih 250 57 — 7 1200 
25 Gen. Elec. CDs5 200 1750 100 Gen. TK-15 sou 
25 Gen. Elec 20 1200 
25 Whse SK 250 75 048 3600 
20 Whee =I ) 
” 
20 
20 
) G Ele I-M 14 2 0 Reliance b.b. New CCS04T 900 
00 Gen. Ele IM 1200 2 0 Whse cs 1200 
GE Vert MT 1200 2 0 How TEFC K445 1s00 
4 
: 
MO nroe 6-1409 CHICAGO 7, ILLINOIS 
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SEARCHLIGHT SECTION 


BUY or RENT From @ Dependable Equipment 


L @ Reliable Rebuilding 
for ©@1 YEAR GUARANTEE 
. @ REAL VALUES 


SYNCHRONOUS MOTORS 550 V.D.cC. MOTORS GENERATORS 
1 to 50 HP H.P. Make Type Speed |HP Make Type Speed Low Voltage D.C. 
NEW and REBUILT West. 165 G.E.(3) MPC 1045/1350 
TEFC—EX. PR.—Dri f and G.E. 
Solesh proct-—Geored Heed AC GENERATORS 
IN STOCK 


Chandeysson 
G.E Hobart 
SQUIRREL CAGE MOTORS 4 Chandeysson 


G.E. 
EL Machry. 
AC GENERATORS 

230 V.D.C. MOTORS Driven by DC Motors 


950/475 Chandeysson 
850 .E. 00 G.E. 
800 
475 
375/950 
680 


250/1000 
Spee. FREQUENCY CHANGERS 
2650/1000 Ob. AND GENERATORS 
475/1950 
1750 
1700 
400/1500 Speed 
400/1200 1200 
250/1000 1200 
. 1160 
G.E. 440/800 Reliance 1150 
Elliott 975 
oR (2) <" 850 GENERATORS ELECTRIC HOISTS 
>, 776 
.D.C. r Driven 1000% Y & T—D.C. 
G.E. 60/1600] 250 V.D.C. Mote 1000% Thor—Air. 
West (3) . 575 | KW Make Speed | 1000# Y & T—A.C. 
G.E. (2) . a 300 Elliott 1000% Shepard—A.C. 
.-Wh. 2000 R & M—D.C. (3) 
SLIPRING MOTORS 1180 (2) h 
5600/1500 = 
00 


6 
GUARANTEE 
leo YOUR INVESTMENTS! 
e LAND gives 1 year 
guarantee. 
All equipment listed in 
stock. 


115 V.D.C. MOTORS 


é You can see your ma- 
125 V.D.C. Motor Driven chines run and tested 
Moke under power before ship- 
West. (2) — 
West. (2) Complete shop facilities 
G.E. with thoroughly trained 
= Machry & experienced mechanics 
x" (many have been with 
West. (2) us over 25 years). 
@ Responsible Organization 
El. Ma —4l1 years’ experience. 


20 


Ba ghar 
a 
& 


| 
Voitage 
6/12 
bY, /10 
6/12 
6/12 
6/12 
12 
24 
55 entu 24 
H.P. Make Type Speed 2,000 G.E. 24v oe 
250 G.E. KT 559 1750 100 _ Hertner 28 a 
200 Wagner RP226F 1800 = 
200 ALCh. (2) BB 880 est. 
200 GE. KF-6335 330) Moke Type Speed 500 West. 32 
150 West cs 1150] 150 «GE. L.c. 1750] KVA Moke Input Output} 1,000 G.E. 338 
150 West. cs 5g | 100 ALCh. 5 9% GC 230 240 150 Watton 40 a 
90/45 G.E. RF-17 40 
125 Al. Ch. (5) AR 1750] R 
100 West. _TEFC 50 
100 West. cs SK-180 60 
100 G.E. IE-K 1800} r. Wh. CMC 60 
100 GE | 60 West. SK-160 76 
75 
75 
4 
75 put 
60 mcy ‘ 
60 
60 cy. 
60 cy 7 
60 cy. = 
50 cy. 
50 
50 
50 
50 
50 
50 
H.P. Make ype peed - GE RF : 
600 Cr. Wh. 131AQ ~14 
500 G.E. (2) IM 450] est. SK113 
500 Ideal 1150 
400 West. CW 450 
400 G.E. IM 870 
250 G.E. IM 435 % 
225 Wagner 25 cy. 710 H.P. Type 
200 G.E. MT559Y 1170 | 300 SK ae 
150 Wagner 31VRN 900 | 100 CCM 
150 Burke 720] 40 DLC DU 
, 125 West cw 1750] 40 RC 1050 ‘ 
125 Burke 600] 40 CD-113 850 
100 G.E. MT347 11560] 39 950 
100 G.E. IM 690] 95 cD kw ; 
75 Lincoln IXM 1750 ) 1800 : 
75 West. CW 1150] 25 CD93 1150 | 150 
75 West. cw 720) 26 ccM 750 | 100 
75 G.E. IM 690] 26 SA 600/1200 | 100 
60 GE. MTS33 1750] 20 CD86 1150 | 100 j 
st. 
50 Wagner 1150 
50 L.A. OGH a79 15 Cr.Wh. 1800] 50 
50 Cr. Wh. 900] 15 G.E. RC 1200} 30 
50 G.E. MT546 720} 10 Al.Ch. 900} 30 
50 G.E. IM 490} 10 E.D. 74s 425/1700| 25 x 
L. J. 
INC. 
156 GRAND STREET NEW YORK 13, WN. Y. 
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SEARCHLIGHT SECTION 


-ELECTRICAL EQUIPMENT 
REBUILT AND GUARANTEED 


PROMPT SHIPMENT — PARTIAL LISTING 


800/1600 AMPERE ARC WELDING 
MOTOR GENERATOR SETS 


Each set consists of two generaters and ene 
moter, mounted on base. Each 


2200 velts, 


halm 
cycle, 


SLIP RING MOTORS—3 Ph., 60 Cy. 


Type 
MTC-5201 
HF-7A 


SN FOO SOSH BOOS ESO 


600 G 

700 West 

phas 


1325 
tAlso 440 or 550 volts 


volt motors can be 
ittent 


2300 volts 


- A.C. GENERATORS — NEW 
hase, 60 es 4 FT 1 
Damper Windin, donated citer. 


Vo Its 
240/120 
208/120 


18.7 1800 Columbia 


230 VOLT CONST. 


Qn. 
1 
2s 


SPEED D.C. MOTORS 


~ 


230 VOLT 


Hp. 
5/7% 
19 


299 


350/500 


New *fyneh Motor Driven 
we items Represent a Partial Listing Only. Your Inquiries Will Mame ad Our P 


SQUIRREL CAGE MOTORS—3 Ph., 60 Cy. 
Totally Enclosed Fan Cooled, Ball Bearing 


i 


‘ 2s 


Sas 


587 
1200 


CS8-4-39D12 

for 440 volts. 

£2 role motors an be reconnected tor 440 
volts. 


250 VOLT DYNAMOMETERS 
Cradle Type With Seale and Centro! 
HP RPM Type 
150 2200/5000 TLC-50 
150 2200/5000 SK-I3! 
200 1200 c 


MOTOR GENERATOR SETS 
125 and 250 Volts D.C. 
(Write for complete Specifications) 


1200 125 
1160 125/250 


Cy 
ven Se Al 


Soulenent ‘s Located in Our Cleveland Warehouse. We have Controls for Most Items Listed. 


ELECTRIC GENERATOR & MOTOR CO. 


4521 HAMILTON AVENUE > 


CLEVELAND 14, OHIO 


> 


2 


SINCE 1902 


COMPRESSORS 
vacuum Pumps 
q FINE QUALITY REBUILTS 
YOUR CHOICE: 
American—B ur y—Chicago— 


hram 
Worthington 


HEAR-HERE 
‘American Rebuilts 
Are, Besf 


AMERICAN AIR COMPRESSOR CORP. 


Dell Ave,, & 47th North Bergen, N. J. 


MOTOR GENERATORS 
1—300 KW G.E. Syn. 250 V. 1200 


1—200 KW RIDGWAY Syn. 250 V. 900 RPM 
i—150 KW WEST. Syn. 250 V. 1200 RPM 
i—100 KW RIDGWAY Syn. 250 V. 1200 RPM 
2— 50 KW G.E. Ind. 250 V. 1200 RPM 


ROTARY CONVERTERS 


1—500 KW G.E. Syn. 250 V. 1200 RPM 
2—500 KW WEST. Syn. 250 V. 
i—300 KW WEST. Syn. 250 V. 
2—300 KW AlI-Ch Syn. 250 V. 
1—150 KW G.E. Syn. 250 V. 1200 RPM 


WALLACE E. KIRK COMPANY 
502 Grant Bidg., Pittsburgh 19, Pa. 


COMPLETE DIESEL PLANT 


3—Fairbanks Morse units. 805 HP—556 
KW; 690 HP—473 KW; 300 HP—200 KW. 
Model 33-E-14. 3/60/2400 volts. New 
1940. Will sell all or part. With auxili- 
aries. Condition excellent. 


MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Locust St. St. Louis 1, Mo. 


GENERATOR 


Suitable for use as 
Synchronous Condenser 


Rewound & overhauled by GE Co. 
(In original crates) 


3500 KW, 80% PF., 3/60/2400, 3600 RPM. 


Very Attractively Priced 
for Quick Disposal 


STEPHEN A. DOUGLASS CO. 
630 Fort Washington Ave., N. Y. 33, N. Y. 


DIESEL GENERATOR UNITS 
AC and DC 
Quick Delivery and Complete 
Instatlation with all Equipment 
LIEFKE, 57-25 Cooper Ave. 
Brooklyn 27, N. Y. HEgeman 3-4335 


POWER * FEBRUARY 1952 


a 
| 
| 
x 
4 
__ 
Northwestern Type K20DR, 800 ampere, 50 : ie Ge wae 
10 140 440 (2 
15 1175440 
n. Speed Volts 25 1170-220 Os 
10" «1140 440 West. 25 
t 10 570320 GE. 40 440 
lit 820 550 GE. ITC-5008 
15 570220 West. CW-646 
is 680 «4400 West. MW-316 SPLASHPROOF, 
20 860 West. CW-638 
25 1130 E. MT-323 RPM Volts 
: 25 850 220 agner BR 1160 440 
25 7200440 lagner 22VBR 1750 440 
30 865 440 CW-#46 1735 220 
30 850 440 MT-332 1160 440 
30 675440 MT-336 1150440 
35 600 400 HV-Fl6A 1760-440 
? 40 865 2200 ARY-223C 1160 
1 40 560 440 MT-346 1175 440 
1 50 1150 440 MT-536 38380 440 . 
| 1 50 440 HP-12A 700 440 
1 50 570 MT-552 wW RPM 
cw. 
(550 Cw-9: 
1 sot 575 440 MTC-5352 
2 135 430-440 IL-16 
2 150 1750 440 MTP-549 6S 
1 200 495 2200 TM-1TA 
1 250 600 23007 IM-17 sere 1758 
t 300 900 440 IM-17 20 «1750 328 
300 880 ©2200 IM-17A 20 ©1200 320 
4 350 1775 IM-E154 ne be 
1 400 505 550 Cw 1788448 
25 1160 
25 900 220 
25°¢ 
25 
30 
30 
30 
40 
40 
50 
60 440 
15 440 
300 
; 15 
Hp. Speed Make T 100 
| a 3 850 Reliance T-25T 100 2200 
3 3 850 West. SK-30 100 2200 
1 7 1150 G.E. CDM-66 100 2200 
3 7 850 GE CD-15 125 440 
{ 10 10° 1750 Kimble BA-334 125 2300 
} 5 1150 Al. Ch ED-80 200 88055038 
2 10 850 Went. SK-83 300 2200 
10 13%** 600 West. SK-93 500 140 
3 15 West SK-00 
1 20 LA. ONA-L851 
1 arn CDM-83 
3 4 1 20 1310 West. SK-83 
2 20 GE. RC-30 
1 GE. CDM-83 
1120 Weat. SK-110L 
7 25 West. S8K-120 
G.E. RC-12 
1 40 Went. SK-103 
1 40 GE. RC-34 Qn. 
1 50 West. SK-150 1! 
1 50 GE. RC-16 2 
Ui se Al. Ch. i 
2 200 1 GE. RC 38 
1 250 1 cw. CMC-1014 
MEE ADJ. SPEED D.C. MOTORS 
7 Speed Make Type 
600/1800 GE. RA-30 
400/1600 Reliance T-92T 
2 ext. -100 
; 20 5060/1500 GE RF-11 
20/25 300/120 st. SK-153 145 
25 500/1500 RP-12 4 won 148 
23/29 300/1200 RF-13 180 
30/40°* CD-1236 15 
35 500/1500 SK-143 15 Ww 45 
40/50 400/1200 st. SK-163 175 
75 500/1500 Wh. COM 16 West. 120 . 
75 375/750 Wh. CMC-125H 25 GE. 
100 225/900 MPC-A 30 Al. Ch 15 
798 jest. SK-200 
$30/1000 West. West 
230/5 Vest RK-220 N SKEW & 7.55 
009009090900 
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25,000 KVA—20,000 KW, 80% P.F.. 3 phase 60 cycle, 13,200 volts, 1800 RPM General Electric Company con- 
densing turbine generator unit 215 P.S.LG. 540-550° T.T. complete with direct connected shaft exciter, switch- 
board, a 30,000 square foot Westinghouse surface condenser and condensing accessories, including 2—150,000 
pounds steam per hour B&W sectional header cross drum boilers, 250 pres.. 550° T.T. equipped with Taylor 


retort stokers. 


ACTUAL PHOTOGRAPHIC VIEW 


EXCELLENT CONDITION — COMPLETE INSTALLATION — PROMPT DELIVERY 


TURBINE-GENERATOR UNITS 
Condensing—3 phase, 60 cycle 

6250 KVA G.E., S-stage, 2300/4000 volts, 
200% P.S.1., 600° TT. 

4000 «=KVA Allis, 2300 volts, 150-200 PSI. 

3750 KVA Westghse. 2300 volt, 200 PSI. 

2500 KVA G.E. Type ATB, Form HT, 
2300/480 volts, 3600 RPM, 2- 
bearing alternating current 
generator LESS TURBINE. 

2500 KVA Westghse. 2300 volt, 250 PSI. 

1563 KVA Allis, 600 volts, 200 PSI. 


1250 KVA GE. AUTOMATIC EXTRAC- 
TION BLEEDER 2300 volts, 250 PSI. 


937 KVA Allis, 480 volts, 250 PSI. 
780 KVA Allis, 480 volts, 150 PSI. 
625 KVA G.E. 480 volts, 150 PSI. 


Non-condensing—3 phase, 60 cycle 
940 KVA Allis 2300/480 volts, 125- 
150 PSI 12¢ back. 

625 KVA G.E. 480 volts, 125-150 PSI. 
20% back. 

375 KVA Westghse-Moore 480 volts, 250 
PSI 5-10% back. 

250 KVA Allis 480 volts 125 P.S.I. 

125 KVA G.E., 2300 volts, 150-200 PSI. 


125 KVA Westghse. 2400 volts, 150-250 
PSI 10% back. 


> 
< 


Direct Current 


$00 KW G.E., 250 volt, 200 P.S.1., 25% 
gauge back non-condensing. 

300 KW Westghse. 3-wire, 250 volt 150/ 
250% P.S.I. non-condensing. 

100 KEW (2) G.E., 125 volts, 200-275 PSI. 


75 KW (2) Westinghouse-Moore. 120 
volt, 200% P.S.1. condensing. 

60 KW (2) Elliott, 125 volt. 200-250 
P.S.I. non-condensing. 


< > 


< ry > 
MOTOR GENERATOR SETS 


100 KVA Westghse. 60 cycle, 2400 volts, 
alternator connected 135 HP, 250 
volt direct current motor. 

62% KVA GE., 60 cycle, 2300 volt alter- 
nator to 75 HP, 125 volt DC motor. 

50 KW GL. 125 volt direct current 1200 
RPM to a 3 phase. 60 cycle, 220 
volt syn. motor. 

10 KW G.E., 125 volt direct current to 
a 3 phase, 60 cycle, 220 volt motor. 


Gia 
+ 


February BARGAINS 
SPECIALLY PRICED 


547 HP, 250% pres. and three 400 HP. 
225¢ pres. B&W water tube boilers. 

8000 sq. ft. Wheeler, 4400 sq ft. 
Worthington, 2000 sq. ft. Worthing- 
ton and one 1500 sq. ft. Westing- 
house surface condensers. 

4900 GPM and 3500 GPM Allis 2-stage 
pumps, 130 ft. hd. each direct con- 
nected 400-325 HP Allis 3 phase, 
60 cycle, 2300 volt motor. 

1250 KVA EM. 3 phase, 60 cycle, 
4000/2300 volts s gen- 
erator direct connected 38D8-1/8 
O.P. Fairbanks Diesel Engine. 

2—1000 GPM, 1270 foot head, 4-stage 

pumps each connected 417 
HP, 390% P.S.1., G.E. turbine. 

25 HP G.E. 60 cycle. 220 volt, 1170 
RPM totally enclosed fan-cooled 
motor. 


SYNCHRONOUS. MOTORS 


$000 


3 phase, 60 cycle 


KVA Westinghouse, 4000 volt, 720 
RPM Electrical Syn. (condenser). 


HP Allis, 2200 volts, 150 RPM. 


< 


+ + 


UNAFLOW GENERATOR UNITS 


625 


375 


175 


KVA G.E. 240 volt generator con- 
nected 29°x36” Skinner horizontal 
engine, 150 PSI complete. 


KVA G.E., 2300/440 volts generator: 
connected 23x24” Skinner Horizon. 
tal engine, 125-150 PSI. 


EVA Westghse., 240 volt generato: 
connected Skinner Horizontal En- 
gine, 125-150¢ P.S.1., 5 gauge back. 


KVA G.E. 240 volt 300 RPM gen- 
erator connected Skinner engine 
125 


400 


Direct Current 


KW G.E., 3-wire, 250 volts, 360 RPM 
generator connected Skinner verti- 
cal engine 150 PSI—5S{ back. 


EW Crocker Wheeler 125 volt gen- 
erator direct connected Ames Ver- 
tical non-condensing engine 150%. 


KW Allis 125 volt generator con- 
nected Hill vertical Diesel engine. 


> 
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2 
— 
At 
3 
= 
a 
a 
250 
a UTILITIES MACHINERY CORP. 
1965 EAST 6th STREET « CLEVELAND 14, OHIO « Long Distance 422 


SEARCHLIGHT SECTION 


SLIP RING MOTORS 


220 or 440 volt, 60 cycle, 3 phase, slip ring Motors Rebuilt 


HP. TYPE SPEED DESCRIPTION .P. MAKE SPEED DESCRIPTION 
400 1-M 1200 Ss. B. 720 Ss. B. 
300 -E. 1-M 1200 1200 S. B. 
200 .E. 1-M 1200 900 

150 1200 720 

150 -E. 1-M 1800 720 

100 -E. MT-300 1800 1800 

100 1-M 900 1800 


BRAND NEW SQUIRREL CAGE 
MOTORS 


3353322 
¢ 
= 


Totally enclosed, fan cooled, explosion proof, 
open 220 or 440 Volt, 60 Cycle, 3 Phase 
MAKE TYPE SPEED DESCRIP \ON 
Ge. 


AR 


mmm mm 


20 pmOmMxAAMAA 
@¢ 


on 
9 
= 


10 
3 
3 
SQUIR TORS REBUILT 
220 or 440 Volt, 60 Cycle, 3 Phase, Open 
TYPE SPEED DESCRIPTION 
RP.2-26 1800 B. 
K-564 new 


ties: 


2 


se 


33832 


xe 
= 
5 
> 


— 

mms mmm 


mms me 


= 
aon 


TO 
a 


38 


m 


We have in stock explosive proof meters 220/440/60/3 ranging in HP from 900 te 1800 RPM 


We alse In stock a large quantity of used electric motors from | HP HP., ‘ators, trans- 
acl lormers and contel equipment. Upon receipt of your inquiries, we quote. 


POWER Equipment COMPANY 


8 CAIRN STREET—P. O. BOX 534— ROCHESTER 2, N. Y. 
Telephone: Genesee 5629 


375 KVA - FOR SALE - 300 KW 
WORTHINGTON-WESTINGHOUSE TURBO 


INSTALLATION Gt R ATO RS 


COMMERCIALLY 250 KW, 300 KW A.C. and 
2000 KW 3 phase, 50 cycles, 
IMMEDIATE 6300 volts 
DELIVERY te Immediate delivery 


Each Plant consists of os _.. Packed in original crates 


3 Worthington Model BB 5—150 HP Diesel Engine Generating Units direct connected Complete Specifications and 
to Westinghouse Generators. 


Rated 100 KW—125 KVA—3 phase, 60 cycle, 460 Volts, AC Current ot 600 RPM Details Upon Request 


Suitable for reconnection to 85 KW—3/50/230/400 at 500 RPM. 
Complete with all accessories and auxiliaries including evaporative coolers—switch- INTERNATIONAL FERMONT 
board—d 


& OFFERED BY MACHINERY NC. 
Y 
KANE-McGUIRE COMPANY NEW YORK 6. N. Y. 


Single units available PHONE: WHitehall 3-6843 
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S. B. 
8. $. B. 
S. B. 
8. B. 
8. B. 
B. 
$. B. 
B. 
150 -6326 1800 E Ss. B. 
125 K-6326 {200 8. B. 
100 CS-6078 1800 8. B. 
100 CS-504 1800 8. B. 
75 CS.504 3600 B. 
75 ARZ 1800 8. B. 
CS-504 1800 3. B. 
CS-445 1800 8. B. 
Qs, 1800 B. 
1200 B. B. 
1800 B. 
‘800 Ss. B. 
1800 B. 
1800 B. 
8. B. 
8. B. 
B. 
$. B. 
; S. B. 
B. 
B. 
B. 
i 8. B. 
B. B. 
S. S. B. spiash 
pt 
i 
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There’s more than 
40% to 60% SAVINGS on 


SCHOONMAKER DEPENDABLE 


DIESEL POWER 
because: 


Each Schoonmaker-sold Diesel Engine Unit is fully PORTION OF ENGINE REMANUFACTURING FLOOR AND ONE 
REMANUFACTURED in our plants by highly skilled, OF THE ENGINE TEST STANDS AT OUR SAUSALITO, CALIF. 
factory-treined Diesel engineers. Only genuine fac- 
tory-made and approved parts are used and all RE- 
MANUFACTURING is in strict accordance with PARTIAL LIST OF OUR INVENTORY 
manufacturer's recommended procedures. Prior to MAKE MODEL HP RPM 
shipment every engine is subjected to a FULL LOAD Fairbanks Morse 33E16 2000 
operating test in accordance with DEMA standards, Nordberg F6G168SC 1750 


The Schoonmaker Plants and Warehouses located 


in Jersey City, N. J. and Sausalito (San Francisco), 7 
California give NATIONWIDE SERVICE from Coast to Ge ae 
Coast with modern, efficient and reliable facilities. Worthington EE 750 


Our reputation and many years of experience and General Motors 8-567 
SPECIALIZATION in Diesel power equipment gives Baldwin VO-6 
you value that money cannot buy elsewhere. Buckeye 


So—Buy SCHOONMAKER because you buy the Enterprise 
FINEST in DEPENDABLE DIESEL POWER. General Motors 
Superior 
Ingersoll-Rand 
Buckeye 
General Motors 
Worthington 


General Motors 
SCHOONMAKER CO., INC Caterplor 
ALTERNATING AND DIRECT CURRENT UNITS 
STANDARD AND SPECIAL VOLTAGES AS REQUIRED 


52 CHURCH ST., NEW YORK 7, N. Y. oleae GUARANTEE! 


PLANTS AND WAREHOUSES: 
JERSEY CITY, N. J. AND SAUSALITO (S.F.), CALIFORNIA 


Most all units still on foundation. Many may be seen operating 


DIESEL UNITS GAS ENGINE UNITS TURBO GENERATOR UNITS 
1000 KVA (2) GE-Nordberg 3750 KVA Wohse. 3/60/600 v; bleeder 


2800 KVA GE 3/60/2300 v; non-cond. 


1000 KVA Ellictt-DeLaverne 
375 KVA (2) GE-DeLavergne VO ee 1250 KVA GE 3/60/480 v; bleeder 


375 KVA Fairbanks-Morse 32E14 937 KVA Wahse. 3/60/480 v; bieeder 
353 KVA (2) Farbanks Morse 32D 750 KVA Al.-Chal. 3/60/480 v: cond. 
312 KVA (2) Wahse- Worthington BOILERS 625 KVA GE $/60/480 
427 HP Bigelow 3 dr. 2002 2800 KVA GE 3/60/2300 v; non-cond. 
250 KVA GE 3/60/600 v; non-cond. 
395 HP Union 3 dr. type L, 3007 : 
125 KVA GE-General Motors 370 HP Wicks Cr. drm. (2) 3002 
SURFACE CONDENSOR 4000 Sa. Ft. Worse. 
75 KVA (2) General M 333 HP Bigelow 3 drm. 2502 
otors 
62 KVA International Harves. (package) 309 HP Combustion 3 dr. 160% ENGINE-GENERATOR UNITS 
KVA Fai -M F 
228 WP — 285 HP BAW 3 ér. 250% 
312 KVA GE-Skinner unif. 


180 HP Fairbanks-Morse (belted) 255 HP usti 2 
128 HP (4) Caterpillar (belted) 250 KVA (3) Elee. Machy.—Skinner unit 


120 HP Fairbanks-Morse 32E 220 HP (2) Vogt 8 dr. 1602 187 KVA Wohse.-Ames vertical 
Three 250 HP HRT 1502 62 KVA GE-Ames Unif 


POWER PLANT EQUIPMENT CO., INC. 
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SEARCHLIGHT SECTION 
| 
, 
| 
720 
720 
327 
0 720 
510 450 : 
480 600 
DSG-6 450 450 
B-268A 450 1200 
KNA 396 514 
255 600 ; 
80 240 600 
3-268A 150 1200 — 
600 = 
1200 
1200 — 
4 
Above listed units are only @ few of our ''SPECIALS."' Advise your pliant requirements. iy 
| 
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SEARCHLIGHT SECTION 


MOTORS - M.G. SETS -CONTROLS 


NEW AND GUARANTEED REBUILT 


SYNCHRONOUS 
RPM 
138 
900 


SLIP RING 
Mfg. 


G.E. 
Elliott (new) 
Whse. 


GE. 
Rel. (New) 


DIRECT CURRENT 
230 volt-dripproot 


51 
CD-1377 


DYNAMOMETER 
225 HP, Whse, 250 v. DC, 300/2000 RPM, 
complete with Toledo automatic printing 
type scale and all necessary control. 


NEW MAGNETIC 
SLIP RING CONTROL 
1—ALLIS 250 HP, 440 volt (125 HP, 220 
volt) Reversing, 7 accel. steps, main line 
air ckt. brkr., fully magnetic, open or 

enclosed. 


| 


230 V. DIRECT CURKENT 


Aditi d&G 


450/ 


Whse. 
Rel (TE) 
GE. 
c-w 
850/1700 Rel 


Buy from BOSWICK with confidence 


3—500 H.P. 450 Lb. B&W Sectional Header 
Water Tube Boilers, Complete with Stokers, 
Superheaters, Boiler Feed Pumps, and all 

2—250 H.P. Erie City 3 Drum Low Head Boilers, 
1942" 500 Lb. Working Pressure, Peabody 
Burners, Brooks Control Equipment, Pratt- 
Daniel Stack on each Boiler Pumps, Heater, 
and 

2—400 H.P. 225 Lb. Bigelow Water Tube Boil- 
ers, hy Firing Equipment. Built 1941. 

H.P. B&W Sect. Header Boiler, 200 

2—250 H.P. B&W Boiler, Sect. Hdr. 200%, 1931. 

1—250 H.P. B&W Boiler, Sect. Hdr., 2252, 1938. 

1—500 HP Package Boiler, 
150 Lbs. #6 Oil, 7. 

A Self & Economic Units, 
50-150 H.P., 100-200 Lbs. Pressure. 

Combustion Engrg., Spreader Stoker complete 
with fan & Hagan Controls-Stoker. 
for 600 H.P. boiler at 200% of rating, or 


1200 H.P 
1— Cylinder Enterprise ot, 800 H.P. direct 
connected to 1000 K.V 3 ph., 60 cyl. 
2400 V. Elliot  odhny comp lete with all 

aux. Unit built 1948, 1400 hrs. use only. 


WARNER J. SHERB, INC. 


342 Madison Avenue, New York, N.Y. 
Telephone MUrray Hill 2-9098 


x ex ps 
x Gatland | Hy Triplex Pum 
—6" x 10” Gardner + 


H.P. -bear 
Vacuum Pumps and Vac. - Neating Units 
250—Rebuilt Motors |—200 H.P. 
72—Exhaust Blowers, Fans, Unit Heaters 


HUNDREDS OF OTHER ITEMS—ALL SIZES— 
ALL MAKES 


136 GRAND ST., N.Y.C. 13. CA 6-6983 


DIESEL ENGINES 

1800 HP Fairbanks-Morse, Model 38D 
8-1/8, 8-1/8" x 10”, 800 RPM, 10 Cy- 
linder, air start, solid injection, com- 
plete with auxiliaries. Excellent con- 
dition. 

480 HP Buckeye Diesel engine, 8 Cylinder, 
Model 80, 600 RPM, late type. Rebuilt. 


Other sizes in stock 
ALJON ELECTRIC DIESEL CO. 
904 Pacific St., Brooklyn 16, N. Y. 
STerling 3-6515 


WE SUPPLY 


BOILERS — TURBINES 
DIESEL SETS 


STEPHEN A. DOUGLASS CO. 
630 Ft. Washington Ave., N. Y. 33, N. Y. 


BOILERS—TURBINES—ENGINES 


Air and Boilers 50-2000 
HP; Turbo Gen. 100-6000 KW St. Eng. Gen. 75- 
1900 HP——Write for our Free New List of High 
Grade Used Equipment 
BENJAMIN W. BISSELL, Reg. Engineer 
610 K of P Building, Indianapolis 4, Ind. 
Phone: Lincoln 4007 


500 KW GE SYNCHRONOUS 
CONVERTERS HCC6 (2) 
220 280 V. DC Booster Type 1200 RPM Six Ph. 
Ped. Bear. Manual Control, Trans. to suit. 
S. M. DAVIS 


510 LaSalle St. St. Louis 4, Mo. 


UNUSED CENTRIFUGAL PUMPS 
3 Goulds 2” Fig. 2769 centrifugal pumps, 200 
GPM at 70 ft. head at 1750 RPM. Bases and 
couplings for direct motor drive included. (Pumps 
in storage Jersey City.) 
STOREY PUMP and EQUIPMENT COMPANY 
510 Harbour Commission Bidg., Toronto |, Canada 
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i HP Type 
100 900 100 100 | Whse SI. 
75 440 GE. 80 65 Rel. SI. 
i / a! q 
700 514 2300 30 250/1000 Whse. S.SI. 
500 1200 220/440 30 500/1590 C-W (TE) 8B 
350 450 2300 30 500/1500 Rel Ball 
300 600 220 G.E. a j 30 600 Whse. SI. 
vee = 25 250/1000 GE. Si. 
50 900 GE. DC. AC. 25 690 Rel Ball 
kw Volts Volts 20 250/1000 Whse. Si. 
ts 500 125/250 2300 20 30/1200 Rel. Ball 
J 400 125/250 2300 20 500/1500 GE. Si. 
NEW 250 240 2300 15 250/1000 GE. si. 
¥ Qu. HP RPM Mfg. Frame Y 
3 575/1725 CD-77 15 230 220/440 Boll 
250 220/440 10 -600/1200 (TE Ball 
4 10 1750 G.E. (TE) BB 
| CRADLE TYPE 400/160 Rel Si. 
3 74 Ball 
Ball 
™% 1 Si. 
5 SI. 
3 Ball 
WAlbridge 1195 | 
P.O. BOX 55 AKRON 9, OHIO 
PUMPS—COMPRESSORS—BLOWERS 
i i—2000 GPM 350° Pump with 240 HP Turb. 
. 1—750 GPM 231’ Pump with 75 HP 3 ph. motor 
| 2—675 GPM 428’ Pumps with 125 HP Turb. 
, 1—200 GPM 556’ Pump with 50 HP 3 ph. motor 
1—200 GPM 556’ Pump with 50 HP Turb. 
1—1100 GPM 220’ Al.-Ch. Cent. Pump 
; 4—2000-5000 GPM 32’-65', 10° & 12” Pumps 
'—1000 GPM 280’ all-bronze Cent. Pump 
4—Kinney unused 6” Rotary Pumps 
3—Blackmer 6” Rotary Pumps 500 GPM 
3—750 & 1000 GPM Knowles Steam Pum 
iM 
2—12" x 9” Worth. Comp. 375 CFM, Vac. & Press. 
i—4-stage Norwalk Compreseer 28 CFM 5000 PSI 
i—Sturt. 60 H.P. Tur.-Blower 7000 CFM 20 oz. 
I—GE 2-stage Turbo Blower 3000 CFM 16 PSI 
i—Spencer 30 H.P. Tur. Blower 4000 CFM 16 oz. 
7 HP. DC 230 v. 1150 RPM comp. C-W Motor 
u 
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TURBINE UNITS 


1—15630 KVA G.E. 60 ey. 13200 V. tb. 
1—10000 KVA G.E. Cond. 6600 V. 


3750 KVA G E. Cond. 60 cy. 2300 V. 200-10. 


Extr. ey. 480 V. 185- 
00 Ib. Stee! Valve Ches 


2 
2— VA G.E. Cond. 60 ey. be 
I— 1875 KVA West. Cond. 60 ey. 2300 V. 170-Ib 
i— 1875 KVA Cond. 60 cy. 2300 
— 1563 KVA G.E. Extr. Cand. 60 ey. 2300 V. 200-tb 
I— 1250 KVA Allis Cond. 60 ey. 2300 V ag 200 Ib. 
i— 938 KVA Extr. Cond. 50 cy tb. 


240 V. 
938 KVA West. Extr. Cond. ey. 4100 Vv. 
750 K KVA G.E. Extr. Cond. 60 ey. v. tb. 


625 KVA West. Cond. 480 V. 
2— 250 Elliott Non-C. 60 cy. 708 tb. 


DIESEL ENGINE UNITS 
1—1600 HP Fair. Morse 2300/4150 V. 60 cy. 


1—1000 HP Superior 2300 V. 60 cy. 
250 V. OC 
Am 440 V. 60 cy 


650 HP 
250 HP 40 Vv. 60 ey. 


STEAM ENGINE UNITS 


i—675 KVA Chuse Corliss 2300 V. 

1—250 KVA Ames Vertical Unifiow 

2—187 KVA Ames Vertical Unifiow v 
i—!56 KVA Ames Vertical Unifiow 240 V 


ROTARIES — 60 CY. 


QU. KW MFR. VOLTS-DC TRANS. RPM 

32 G.E. 225/285 13800 

1 1500 «GE. 600 14150 600 

1000 GE. 600 13200 900 Auto. 
SYNCHRONOUS CONDENSERS 

Qu. KVA MER. VOLTAGE RPM 

1 2500 G 2400/4160 720 

1 2000 West. 720 

1500 GE. 4600 900 

1 1500 West. 2300 900 


2500 KVA Non-C. 60 cy. 2300 V. 
50-200 I 


COMPLETE DIESEL PLANT 


2—1250 KVA General Electric, 3/60 Vv. 
720 RPM pees coupled to General Motors 

00 HP Die engines. — with all 

auxiliaries. Still on foundation. 


MERCURY ARC RECTIFIERS 


Qu KW KIND DC VOLTS ae 
2 4500 Multi Anode 600 13800 
' 1000 Multi Anode 600 13800 


MOTOR GENERATOR SETS — 60 CY. 


Qu. Kw MFR. VOLTS-DC A.C. RPM 
' 2000 G.E. 600 4000 450 
' 1500 G.E. 600 4150 600 
2 1000 West. 660 4150 900 
' 500 West. 125 2300 720 
' 150 West. 275 440 900 
1 75 West. 125 440 1200 
SYNCHRONOUS MOTORS — 60 CY. 
Qu HP MFR VOLTAGE RPM 
' 4350 Cr 13800 514 
2 700 West. 2300 200 
' 600 G.E. 2300 1800 
' 600 G.E. 440 360 
‘ 300 G.E. 600 
' 300 West. 2300 900 
' 250 Cr. Wh. 440 300 
15 West. 440 1200 


Qu. KVA MFR. CYCLES RPM 
G.E. / 300 
' 3125 G.E. 25/60 300 
1 3000 G.E. 60/25 300 
2500 G.E. 25/62 750 
' 2450 G.E. 6242/25 750 
‘ 1700 West. 60/24 720 
1 1250 GE. 25/60 300 


TRANSFORMERS — 60 CY. 


3— 3333 KVA West. 132000—7620 /13200 Y 


4— 2500 KVA West. 


3— 1500 KVA Wag. 44000—6900 NE 

4— 1000 KVA West. 44000— 11000 

3— 200 KVA Mol 44000 /22000—440 /220 
3— 100 KVA Wag 44000—7200 

3— 100 KVA G.E 41000—2300 

3— 75 KVA West 44000—7200 12470 Y 
3— 8333 KVA West. 43800— 13900 


36000—11000, 3 ph. 
34840—11000, 3 ph. 
33000—2400 
32000—2400 
33000—2300 /4000 Y 


33000—-7200 /12470 Y 

33000—2300 

25410/44000—13280/23000 

19650/33000 Y—6900/11950 

11500—220/110 

3— 200 KVA Mol. 1 1000—2300 

7200/12470 Y—2400 

7200/12470 Y—2400 
7200/12470 Y—2300 

3— 150 KVA Wag. 69000— 

4— 100 KVA G.E. 

3— 37% KVA G.E. 


I— 100 KVA G.E. 2300—575, 3 ph. 
3— {5 KVA Stand. 250/225—117 
i— KVA G.E. 230/460—1 15/230 


OIL CIRCUIT BREAKERS 


i—600 A. 73 KV G.E. FHKO-236-500 Outdoor 
1—400 A. 37 KV G.E. FHKO-136-350 Outdoor 
i—400 A. 15 KV G.E. FKO-37-40 Outdoor 
4—600 A. 15 KV G.E. FHKO-139-750 Outdoor 
2—600 A. 15 KV G.E. FHKO-136-1328BS Outdoor 
1—1200 A 15 KV G.E. FKO-139-350 Outdoor 
1—600 A. 15 KV G.E. FKO-139-350 Outdoor 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


BREW. WOLTMAN & CO. ENG 


50 Church Street York City 7, 


4-1470 


jlmmediate Delivery in All Types 


BOILERS 
Bought * Sold ¢ Rented 


We own and offer the following 
types of equipment now located at 
our warehouse: 


B&W Boilers—300 and 500 H.P., 200 Ibs. 
Erie a Economics—125, 170, and 200 
HP 


Fire Box Boilers—165 H.P. 
Package Type Boilers—18, 30, and 100 
HP. 


2 New Frederick Stokers—2500 Ibs. of 
coal/hr. 


BOILER & EQUIPMENT CO. 


743 Bedford Ave. Brooklyn 5, N. Y. 
Ulster 5-3588 


FOR SALE 
equipment. Steam, Diesel, 


boilers, engines, turbines, gen- 
coutena, new or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 


COMPLETE MODERN BOILER PLANT 


2—HEINE 518 H.P. BOILERS 
Built for 250 W. P. and arranged for 
pulverized fuel and oil firing. 

Individual setting with Bigelow Liptak 
air cooled furnaces: double wall type. 
Each Boiler fitted with 2 E. L. Wooley 
combination burners for pulverized fuel or 
Bunker C oil. 


2—Raymond £55 Unit Coal Pulverizers, 
direct motor driven. 


1—£90 Clarage Fan, motor driven. 


1—Hays Combustion Control Panel with 
separate controls for each Boiler, con- 
sisting of: Recording Flow Meters, 
Pressure Recorders, Draft, Air Ratio, 
Damper Controls and Indicators. 


Wheelco Alarm and Flame Control Sys- 
tem, CO. Recorder, Copes Feed Water 
Regulator. 


Oil Pumps and Heaters: Coal Hoppers 
with Syntron Vibrators and many other 
features to make the operation and con- 
trol as aut as p 


This equipment installed in 1942, operated for approximately six 
years, set up in Woonsocket, R. |., as operated, and is in perfect 


condition. 


Boilers are Massachusetts Standard and subject to most careful 


inspection. 


YOUR INQUIRIES ARE SOLICITED 
CONSOLIDATED PRODUCTS COMPANY, Inc. 


443 CLINTON ST., WOONSOCKET, R.I. 


Phones: Woonsocket 5700-5701 
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3— 75 KVA AC. 66000 /24000—7200 /12470 Y 
44000—1 1000 
3— 100 KVA Wag 
KVA 
6— 1500 KVA Pitts. 
200 KVA West. 
3— 167 KVA G.E. 
6— 150 KVA G.E. 34500—2300 
4— 150 KVA G.E. 23000—7200 /12470 ¥ 
3— 100 KVA A.C 33000—7200 /12470 Y 
§ 
| 
as. 
i 
also 
| 
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SEARCHLIGHT SECTION 


SPECIALS 


NEW DIESEL 
Murphy ME650—165 HP, 1200 RPM 6 
cylinder, 534 bore, 612 stroke, com- 
plete. Will furnish engine only or as 
AC or DC Engine-Generator Set. 


RECTIFIERS 
General Electric Copper Oxide with 
output 500 amp., 6 volts, D.C. and 
designed to operate on 440 volts, 60 
cycle A.C. power. Units may be oper- 
ated in multiple. 


SQUIRREL CAGE, OPEN 
3 se Motors 
HP RPM VOLTS DESCRIPTION 
10 720 44 A-C 
10 22 A-C 
R 
A-C 
Howell 
1200 22 imperial 
1800 220/440 GE. 
15 3600 22 GE 
20 600 22 GE 
20 900 44 A-C 
20 1200 “4 A-C 
20 1800 220/440 GE 
20 3600 44 A-C 
25 600 GE 
2 720 221 Westinghouse 
2 900 44 
2 1200 221 Century 
2 3600 220/440 L-A 
3 514 w Stanley 
3 720 220 G.E. 
3 900 220 A-C 
3 1600 220 440 L-A 
3. 600 440 G.E. 
4 720 440 G.E. 
4 900 440 G.E. 
se 720 2200 Westinghouse 
1800 G.E. 
64 3600 2200 G.E. 
7 1200 220/440 G.E 
8. 3600 2300 GE 
10 720 440 Westinghouse 
10€ 1800 2200 Westinghouse 
1200 G.E. 
12! 1200 550 G.E. 
12 1800 2200 A-C 
12 3600 220/440 A-C 
154 1800 440 Howell 
22 440 G.E. 
25 600 2300 Triumph 
300 440 G.E. 
350 3600 2200 Westinghouse 
750 Westinghouse 
* New Motors 


PARTIAL LISTINGS OF EQUIPMENT AVAILABLE FOR YOU 


D.C. OUTPUT A.C. INPUT 
KW Voltage Description HP RPM Volts 
' 15 G. E. 1% 1800 220/440 
Watts 2 
7% 125 Westgh. 10 1200 
10 250 Westgh. 15 1800 ©6220 
12% 230 Westgh. 18% 1800 220 
20 m5 G.E.-Al. Ch 30 900 
22 125 A h 33% 900 220 
47" 125 Al. Ch 100 1200 23¢0 
50 125 85 1800 «440 
50 250 Al Westgh 75 1200 ©6220 
75 125 1200 «410 
100 250 147 1200 ©4300 
200 250 300 12000 «440 
700 250 450 1200 23 
400 250 Westeh.- -G.E. 600 =220/440 
750 500 Westgh. 1070 900 13200 
800 Westgh. 1200 1200 2300 
ALTERNATING CURRENT GENERATORS 
KVA RPM VOLTS DESCRIPTION 
12% 1800 440 Electric-Specialty-BB 
18.75 1200 120/240 G.E.-1 ph. 
20 1800 2300 Fairbanks- Morse 
25 1200 120 Westgn.-! ph. 
1800 120 208 Westgnh. 
37° 1200 120 208 Westgh.-sgle. brg. 
50 1200 240/480 Delco-sgle. brg. 
50 1200 240 480 Delco-two bearing 
75 1200 240 480 Deleo-sgle. brg. 
o4 1200 600 Westgh.-sgle. brg. 
125 600 2300 Allis-Chalmers-BB 
125 1200 220 Westinghouse 
200 164 440 G.E.-2 ped brgs. 
200 200 240 G.E.-no shaft or brgs. 
250 1800 4160 G.E. 
610 600 12000 G.E. 


MOTOR GENERATOR SETS 


GLOW cectric co. 


HARRIET ST. 
PHONE MAIN 3024) 


CINCINNAT 3, OHIO 


M.G. SETS & 


Kw MAKE RPM .c. HP AKE TYPE 
750 Al. Ch 720 2300 +4 
500 West. Rotary 1200 250 2300 150 GE Lwe@ 
400 West 720 550 300 100 West a. 
300 GE 1200 250 2300 00 West. : Ce 
300 GE Rotary 600 250 2300 in (2) «GE 1750 
300 est 1200 250 2300 100 (2) GE 45 tre 
300 (2) Al. Ch. Rotary 1200 250 2300 5 West 900 5a.C¢ 
300 West 1200 550 2300 West 
150 900 550 2300 50 GE 1750 ~ Ce. 
150 West 1200 250 2300 r+ GE tae 
50 GE 1200 250 2300 40 West. 900 ace 
30 q.Cg. 
DC HOIST 30 Ge. 1200 
25 (2) Cr.Wh. SW Ser 525 230 R COMPRESSORS 
50 Cr.Wh. SM Ser. 430 230 356 ot 74 Ph. 12°x10" NSB 100-. 
MOORHEAD ELECTRICAL MACHINERY COMPANY Pittsburan 
361 Noblestown Road (Est. 1919) Oakdale, Penna. —_—dDistriet 


DIESEL and GASOLINE 


1 to 2000 K.W. 


Sales, Purchases & Rentals 
Nordberg Distributors 


MIDWEST UTILITIES 
POWER EQUIPMENT COR 


1270 Augusta Bivd., Chicago, Illinois 
EVerglade 4-451) 


ENGINES and GENERATOR SETS 


Transformers, Electrical Equipment 


550° TV TOWER; 8-Bay Antenna; Complete 

125 HP 1252 Erie Boiler with oif burner 

800 Amp. GE Oil Switch 3/60/440 Volts 

167° Clear Span Steel Hanger Building 

250 HP Ideal Induction Motor 1200 RPM 

150 & 100 HP—720 & 500 RPM Slip Res. 

250 KW Gen. D/C Chuse N.R. Corl. Eng. 

H. & P., 6719 Etzel, St. Louis 14, Mo. 


300 KVA STEAM TURBINE 
GE Curtiss +27056—200% 4 Stage—Surface 
Condenser 3/60 2300—3600 RPM. 
VERY LOW PRICE 
S. M. DAVIS 
510 LASALLE ST., ST. LOUIS 4, MO. 


SELLING FOR CUSTOMERS 
Pyranol trans 
to 250 DC 
KVA 240 
= “yo our nation-wide service when buying or 
ing equipment. 


H own JOHNSON & ASSOCIATES 
. Jackson Bivd., Chicago 4, Ili 


1 phase 60 eycle 2400 to 240 480 
1—50 1—100 & 1—150 KW M.G. Set 220 440 AC 
VA noncond. turbine set 

set. 


it do you need—Whet. have you to sell—Make 


sell. 


BOILER 
261 H.P. Farrar & Trefts 1943—125¢, 
series 500 with Detroit stoker. 
MALLORY MACHINERY CO. 
525 W. Conway St., Balto. 30, Md. 


We Offer 
PRESSURE 


VESSELS 
FOR SHIPMENT NOW 


USED CONDITION 
CODE CONSTRUCTED BY 
A. O. SMITH CORP. 


8—10' ID x 40’ tangent to tangent x 
3" shell. Heads 342". Test pressure— 
900 psi. WP—600 psi. All-weld. 

8—10° ID dia. x 40° tangent to tangent 

shell. Heads 3”. Test Pres- 
sure—750 psi. WP—S00 psi. All- 
weld 

2—8' ID dia. x 40° tangent to tangent x 
1%" shell. Heads-—-1%". Test pres- 
sure 575 psi. WP—-380 psi. All-weld. 

8—8' ID dia. x 40° tangent to tangent 
x 2” shell. Heads 2%". Test Pres- 
sure 750 psi. WP--S00 psi. All-weld. 

All vessels located near Chicago, Illi- 

nois, and offered subject to prior sale. 


x 24" 


Write—Wire or Phone 
Howard Kinslow 


Kinslow Power & 


Equipment, Inc. 
817 So. Boulder Tulsa 14, Okla. 


Phone 5-5914 
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SEARCHLIGHT SECTION 


GUARANTEED GOOD BECAUSE REBUILT AND TESTED UNDER SUPERVISION OF 


HEMPHILL ELECTRICAL ENGINEERS 


Qu. KVA MAKE TYPE Ph. 


TRANSFORMERS—60 Cycle 


VOLTAGES 
66000/33008 pri., 
240/480 sec. w/Tap> 
3 4150x2200V 
1 4600x2300V 
1 
3 2300x220 
3/2 4159x2300 
1 
3 
1 
1 
1 
1 


Hipersil 8 


Pyranol 
osc 


4009x110/220 

4150x2400 
27502110/220 
240x120/120 
13,7504125/216¥ 
450x120 
11.500x230/ 140 


SPECIAL—WELDING MOTOR GENERATOR SET 
1—176 KVA Whse. Welding Gen. Set, 1 Ph. z0V. 800 


Amp 57% PF with Slip Ring Motor & Exciter 


..fells you 
what you buy is 


GOOD EQUIPMENT: 


MOTOR GENERATOR SETS 
3 Phase, 60 Cycle 
AC 
2300/4150 Syn 


2300 Syn. 
220/440 Syn 
2300 Syn. 


vh. 
Mach. 1750 


SYNCHRONOUS ‘FOR POWER? 


300, HP El Mech 7 20 RPM 2300 V TE.F {HEMPHILL 


200/100 HP Whse 


720/360 RPM 4150 V 
1604 S3rd STREEY NORTH BERGEN, N. J 


Member of The National Industrial Service Association, Inc. 


PHONE NEW YORK—[ONGACKE 5.3227 
PHONE NEW JERSEY UNION 3-2600 


BOILERS 


10 to 1000 H. P. 


NEW-USED 


Steam, Gas and Electric 
Power Equipment 
. PARKER THOMPSON 


i FIFTH AVE., NEW YORK city 
MURRAY HILL 7-6547-8-9 


BOILERS—TURBINES 


t—=-fite, Cite—8 Gram, bent tube water tube boilers, 1940, rated 29,0002 steam per hour. each, produce 
42,0002 steam per hour each, with water walls. Rated 500 HP each at 2502 steam pressure, ‘complete with 
oil burners and trim. 

i—Combustion Engineering, 3 drum, bent tube, low head, water tube boiler, 1943. nye A 20,0002 steam 
per hour, 400 AP ‘at 185% steam pressure, complete with stoker and controls, valves e' 

1—Unused 140,000% per hour Combustion Engineering Steam Generator, V U Type, pressure. 

Also: 

2—750 Hod B & W straight tube boilers, 2252 to be released soon. 

3—600 HP B & W straight tube boilers, 2007 to be released soon. 
Various package units from 25 HP to 500, HP various pressures. 

We also carry power and distribution transformers, switch gear, including potential and current transformers, 

circuit breakers ete.; also steam turbines, all sizes and pressures. 


WE BUY ENTIRE CENTRAL AND POWER STATIONS 
HOWE BROTHERS 


MUrray Hill 2-8562 NEW YORK 17, N. Y. 


342 MADISON AVENUE 


TRANSFORMERS—60 cycle 
2—1250 KVA, A. Ch., 4800/460—3 @ 


n. E., 11000/480; 3 @, 25 cycle 
500 KVA, Scott Bank 2200, 3¢—pri. 220/ 


440 

1— 100 KVA, Wagner, 

1— 325 KVA, Furn. 2300/ 5—1 

1— 100 KVA, Furn. 80/60—1 

3— 75 KV. ch, 33000 /2300/4160—1 
WH. SW. 


2—75 KVA Gen. Elec. type H, OISC, 4160/4600, 
230/460, 1 Phase 

3—50 ayy. —— OISC, 11,000 V. Pri., 120 
240/480 V. Sec. 1 Ph. 

Kublman OISC, 2300/4600 115 


M.G. SETS 
Ch. 250 V. DC, 1400 HP, 3 ¢, i} 
cycle. 3 will consider changing motor fr for 3 phase, 60 cycle 
60 cycle. Gone with switc! RPM Volts 
A. Ch., 125 v. D.C.; Mtr. .E. 1200 2300 
690 440/550 
400 220/440/2300 
514 220/440/2300 
220/440/2300 
220/440/2300 
2300/440/220 


SQUIRREL CAGE MOTORS 


30 KW, 125 V D.C. mtr. 50 HP 3/ 


CHANGERS: 


mmm 


ear 
23 to 6214 ‘cycle, 
750 RPM, Motor 300 HP, 25 cycle, complete 


with 
25/6214 3 720 RPM. Motor 
00 HP. "3/25/720 Ri 
20 KVA, G.E., 40/180; cycles 3 
VA, 60/180 cycle 3 
, 60/120 cycle 3 
1— 15 KVA, GE. 60/120 cycle} 


KT 25 cyc. 
CS25cye. 750 

c. Wh. 25 cycle 480 2300/440/220 
1—G.E. 3 pole switchgear 3700 volt 400 amp 
Sa 3 pole 15000 volt breaker GE 


= 


VOLLAND ELECTRIC EQUIPMENT CO., INC. 


Subsidiary Co.—Buffalo Transformer Co. 


1500 NIAGARA ST. 


BUFFALO 13, NEW YORK 


POWER * FEBRUARY 1952 


| 
\ 
4 
1 2500 GE MT 4800 357 
250 Whee cw 440 600 
1 1500 Whse Qu. K 1 200 GE MT 2300 1800 rag : 

1 10 200 Whee pred 

1 300 GE 1200 250 200 GE M 440 | 
= | 1 200 900 «250 100 GE 440 400 
enec 1 150 GE 1 73 GE MT 220 1200 Vert iz 

250 60 GE MT 220 1750 
150 Whse 800 125 4150 Syn 40 GE 440 
uto 25 1200 SC 0 ? 
200 Pitts. OSC 100 CW 1200 8C GK MT 220 1200 
200 GE Auto 1 EL. Mach. 1200 4150 Syn 0 Whse cw 230 900 
100 Pitts 1 91 GE 1200 60s ! “0 GE MT 220 1700 
100 Wagner RCKV 9 GE 1200 60 4150 Syn. 1 GE 220 600 
37% ACh. AD ? : 
| 
| we 
J 
‘ 
2—1250 KVA, A. Ch., 4160/460—3 
1—2500 KVA, A. Ch., 4800/460—3 @ 
1—2500 KVA, A. Ch., 4160/460—3 @ 200 7 
1— 667 KVA, A. Ch., 4160/460—3 @ 40 
3—1250 KVA, G. E., 13200/440—1 60 
3—1250 KVA, G. E.. 13800/440—1 100 
KVA, G. E., 7200/12470Y/440 1 
KVA— 300 50 h ANY SR 900 220/440 
40 BBSR 900 220/440 
= 40 IK 900 220/440 
| | 
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MOTORS - GENERATORS - TRANSFORMERS 


7x7 AIR COMPRESSOR 
Ingersoll Rand 7x7 Class ERI—1002—with 
or without drive. 
1—400 KW Westinghouse 500 V. DC 750 
RPM 800 Amps. Motor—580 HP. Synchro- 
nous 3 Ph. 25 cycle 440 V. 750 RPM. 


ANODIZING M.G. SET 
33 KW Gen. Elect. Type BR. Form C 60 V. 
DC. Direct connected to 50 HP 3/60/440/ 
1800 Gen. Elect. Motor. 


600 HP GEAR REDUCER 

1—600 HP Farrel-Birmingham Herringbone 
Geor Unit. Type SL. Size 30/16 Speed 
730 RPM to 115 RPM. 


400 HP GEAR REDUCER 


1—400 HP Nuttall (Westinghouse) Type LMR- 
25 Single Helical Heavy Duty Reducer— 
6-1 Ratio at 900 RPM with High Speed 
Shaft Extension for Brake. 


400 HP SYNCH. MOTOR 


1—400 HP Westingh Synch Motor. 
3/60/2300/900 RPM. Unity P.F. with di- 


rect connected exciter—Late Type. 


MOTORS 


60-50-25 Cycle in Stock—All 
Squirrel Cage—Synchr types 
Control! Equipment. 


100 HP By god Slipring 3 Bearing 3/60/ 
220/440/43 


100 HP Gen. Type | form K 3/60/ 
2300/600 R 


Electric Type KT 356 3/60/2200/ 


125 HP Gen. — Type | form K 3/60/ 
440/720 


Gen. Electric Type KT 3/60/440/500 


wit Gen. Electric Type | form K 3/60/ 
2300/730 RPM. 

150 HP Gen. Grotte Type | form K 3/60/ 
2300/900 RPM 


200 HP Gen. Electric Nena Type | form M 
3/60/440/600 RPM 


=. Gen. Electric Type KT 3/60/440/600 


Gen. Electric Type KT 3/60/440/720 


60 HP Westinghouse CS-607 3/60/440/900 X- 
Proof 


50 HP Ideal New. 3/60/220/440/1800 
2—20 HP Louis Allis ES. 365 3/60/220/440/ 
1800 X-Proof 


5 Soule Allis EX-364 3/60/220/440/1800 
-Proof. 


1—1000 AMP. Condit. 2 Pole 
1—1600 AMP. Condit. 2 Pole 
1—1600 AMP. Westinghouse 2 Pole 
1—3000 AMP. Westinghouse 2 Pole 


1—100 HP Crocker Wheeler 125 Volt DC 


1-1 HP Crocker Wheel 125 Volt DC 


T.E.F.C. MOTORS 


DC CIRCUIT BREAKERS 


125 VOLT DC MOTORS 


850 RPM Ball Bearing 


50 
850 RPM Boll Bearing. 
Will make 1200 RPM 125 Volt Generators. 


350 KW GENERATORS 
2—350 KW General Electric Generators 
Type MPC, 250 Volt DC, 720 RPM 
Single Bearing Machines. 


REBUILT TRANSFORMERS 

3—100 KVA Ss. a ph., 60 cy. 2400/4160 
pri. 120/241 

3—1667 KVA Weare 1 ph., 25 cy., 23,000 
pri., 575 s 


ERIE ELECTRIC CO., INC. 


BUFFALO, N. Y. 


SINCE 1912 


—~TRANSFORMERS-— 


BOUGHT AND SOLD 


We carry a large stock of transformers, and invite your 
inquiries. New Transformers built to your specifications. 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee. 


THE ELECTRIC SERVICE CO., INC. 
“AMERICA'S USED TRANSFORMER CLEARING HOUSE" 


CINCINNATI 27, OHIO 


John H. Benson 


MOTORS!! 


4—1000 KVA Amer. Brown Bovari 33000 


Roy L. Wilimzig 


PUMPS!! 
TRANSFORMERS!! 


K 
PRI 2400 4160Y Sec. volts transformers 
1—200 HP, 600 RPM. + Slipring IM. 
Frame 17, 3/60/220/4 
1—150 HP, 514 RPM. Slip- 
ring, Type HF, 3/60/220/440 
3—75 900 RPM. Westinghouse Squirrel 
- “Type CS, Frame 752C, 3/60/220/ 


440 
1—1000 KVA—-AC G tor Westingh 
3 60/2300 v.. 720 RPM 
1—1000 KVA Sy Cond » 3/ 


RPM 
2—24x24 Dayton Dowd CS24, 16.500 GPM, 
18.5 35 FT. HD., 360/450 RPM 


Phone, Write or Wire! 
BENSON-WILIMZIG, INC. 
formerly C & S Machinery Co. 

1708 N. 8th St. St. Louis, Mo. 
GA-4290 


SURFACE CONDENSER 
FOR SALE 


One, 1950 sq. ft. two pass Surface Con- 
denser designed for 16,000 Ibs. of steam 
per hour with 2210 GMP of cooling 
water, steel shell; 54” steam inlet; Muntz 
metal tubes and tube sheets; cast iron 
water boxes; dimensions 49” x 16’ 9". Con- 
dition—Good. Now in service, will be 
available about March 1, 1952. Price on 
request. 


Address communications to the Director 
of Purchases 


AMERICAN ENKA CORP. 
ENKA (near Asheville), N. C. 


TURBO-GENERATORS 
2000 K.W., 3 ph., 60 cy., 150 Ibs G.E. 
1000 K.W., 3 ph., 60 cy., 250 Ibs G.E. 
750 K.W., 3 ph., 60 ey, 200 Ibs extract. GE. 
500 K.W., 3 ph., 60 cy., 150 Ibs G.E 
150 K.W., 250 v. new Westgh., D.C. 


DIESEL UNITS 
KVA., 3-60-220-440 v., Caterpillar 
37% KVA., 3-60-220 v., Ready Power 
100 250 v., D.C. Superior Delco 


UNUSEO PUMPS & MOTORS 
Union Steam %o., pumps all head with new 
Louis Allis motors, 1750 r 
1—400 GPM, 50 HP moter 
1—500 GPM, 75 HP motor 
1—900 GPM, 100 HP motor 


TRANSFORMERS 
1—600 KVA., 3 ph., 13800 x 575 
1—500 KVA., 3 ph., 11500 x 460 
2—500 KVA., 13800 x 2300 
7—100 KVA., Gen. Elec. 11000 x 2200 v. 
iy KVA , Moloney 11400 x 2200 v. 
4— 50 KVA., Gen. Elec. 11000 x 2300 v. 
2— 50 KVA,, Westgh. 13800 x 230—460 v 
{00—Transformers late type pocket bushings 12000- 
11500 x §20-240 


3 PH., MOTORS 
425 HP.. Gen. Elec. MT414Y, 392 rpm., Slip rg. 
300 HP., Gen. Elec. 257 rpm., syn. 
200 HP., Gen. Elec. 1M,—585 rpm., Slip rg. 
200 HP., Westgh. CW., 1750 rpm., Slip rg. 
200 HP., Gen. Elec. 1M., 435 rpm., Slip rg. 
200 HP., Gen. Elee. KT559, 1150 rpm., Sq. cage 
150 HP., Gen. Elec. 1M., 1800 rpm., Slip rg. 
150 HP., Gen. Elec. IM.. 514 rpm., Slip rg. 
100 HP., Gen. Elec. 1M—570 rpm., Slip rg. 
100 HP., Gen. Elec. IM—585 rpm. 
100 HP., Westgh., 900 rpm., Syn 
100 HP., Gen. Elee, KT543, 1800 rpm., Sq. cage 
100 HP., Elec. Mchy, 300 rpm., syn. 


SUB STATION 


2—400 amp., 3 pole 15000 volts FO24 Westgh. elec- 
trieally operated breakers disconnects ete. 


We carry a large stock of all kinds of direct cur- 
rent motors ete. What have you for sale? What do 
you need? 
KEYSTONE POWER PLANT 
EQUIPMENT CO. 
8403 Hegerman St. Phila. 36, Penna. 
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SEARCHLIGHT SECTION 


POWER EQUIPMENT—READY TO SHIP 


SPECIAL BARGAINS _ MOTOR GENERATOR SETS 
AIR compansson Diesel Engine Generator Sets’ Cres asi Wheeler, 2 Vv. De, 1750 RPM, 


Delos Generators 2200 Volt, 3 Phase, 60 
Starter on al “accessories. panels. 
A.C. MOTORS 1200 rpm., HP PAH, 6 Cylinder, full Diesel, 
220/440 v. 3 ph. 60 cy. Model” 1400 “230 
Make —90 inks orse 220/440 v. 3 ph. otors 


Elec, Mach. syn. a. 60 cy. Westinghouse 


IMMEDIATE DELIVERY 


Allis-Chal $ . to 4 cyl. LeRoi 
Gasoline KE. "ith 
5—25 kw., 220/440 3 60 « 


lin in head liquid cooled 
with control panels. 


VARIABLE SPEED MOTORS 
230 Volt DC 


(2200 v.) syt RPM Make 
West. 
West 


SLIP RING MOTORS 30/1800 West 


3 Phase—60 Cycle Deleo 120/240 
Vest 60 cy. 


GE 
Wagner 
GE 


ELECTRIC MACHINERY FREQUENCY Peh 
Allis-Chal. 
CHANGER SET GE 
600 KW Motor Set consisting of 75 Peh 
syn. motor 440/3/60 1200 rpm, and 1— VA 
140 V. 3 Ph. 180 eyeles 1200 pm 80% PF PUMPS 
complete with cxeiter and a control switch 2777 GP M Fair , Morse Cent a hd. 8” 
CLEANING MILL gear. EXCELLENT CONDITIO suc. | C. Syn,” Motor. 
2083 Fa 35’ hd. 8” 
1—Ranschoff Cleaning Mill 48” x 72”. side. loading FOUNDRY HOIST 225 HP. A.C. Syn. Moto 
side unloading, star return, with sand handling 3 Ton Robbins & Myers, 2 Motor, 220 Volt, 3 Phase, 1000 GPM Ing. Rand eee “Fire Pump with 
conveyor complete with tank, pump and motors 60 Cycle, 100 HP 220/440 A.C. Mot 


WRITE, WIRE OR PHONE YOUR ELECTRIC NEEDS—SEND FOR STOCK LIST. LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. Pittsburgh 6, Pa. 


440/220 
1410 220 


Ph., 60 Cy. oc BALL BRG. 


WATER TUBE te Tyme Fr, wert 
io cs el 


INE TYPE 

Sp. 

1500 

1300 

1750 
5 


West. 
West. 


BOILERS 
50 Al.-Chal. 
7 
SLIP RING MOTORS—3 Ph., 60 Cy. 
HP Mfg. Volt T 4 
Mtg its Fr wee GENERATORS BALL oP. 
H 
West. 125 8K 103 
El. Prod. 1 
gue 1-Brg. 120 WA2 52 
G.E. 345/260 CY 221 
ac GENERATORS 3/60/440/.8 P.F./1800 
75 KVA 


7 75 KVA ‘od. 
1 62.5 KVA_ El. Prod. 120—208V 900 RPM 


SYNCHRONOUS MoToRS—3 Ph. 60 Cy. omen, 
First-class condition With Direct Connected TURBINE GENERATORS—M-G SETS 


Immediate delivery | 250 KVA Elliott Turbo Gen, 3.60, 208V 
JAMES T. CASTLE CO., INC. 
534 FIRST AVE. *“NEW—*"BALL BEARING—***SEP. EXCITER 
PITTSBURGH 19, PA. 210 Snediker Ave. ALBERT HELLER sath Brooklyn 7, N. Y. 


260 H. P. DIESEL ENGINE COMPLETE POWER PLANTS 


STEAM — ELECTRIC — HYDRO — DIESEL 
“Export Orders Carefully Executed" 


unit 
1—50,000+ hr. 4-Drum Stirling type, 250% Boiler (8,500 sq. ft. H.S.) Super 
1500 ane ILL. UAMEDIATE heat. Condition excellent, ASME, any fuel, now oil fired. 
DELIVERY  1—80,000% hr. Steam Generator 350+, Very efficient, economizer, air 
heater, etc. Steel cased, excellent condition. 
100 KW GENERATOR SET 768 HP B&W Sterling Boiler, 200+, with new tubes & superheaters. 

di @ We have many other boilers in sizes of 250 to 600 Turbo- Contention. Se 300 to Kw. 

filter, Silencer, Water Fone. Ene HP, 200 to 450% pressure. See our September Power ad. Nee “frequency 
Immediate delivery—Priced to Sell Quick Deli Various Sizes Motor-Generators & Diese!-Generotors 

ROBERT L. NEISWANDER TRANSFORMERS! Hike See Our September Power Ad 
1007 S. Ocean Dr. Send us your INQUIRIES for ALL POWER MACHINERY 


Hollywood, Fla. CHARLES B. REARICK 30 CHURCH ST. NEW YORK 7, N. Y. 


x 

= 


Union Iron Works Horizontal 
Straight Tube 


2—259 H.P., single drum 
2—350 H.P., two drum 


> 

Fo’ 


Ts 

F 40 - M 

bat yy Fire Pump—i000 GPM w 100 HP G.E. 
KP 543 3/60/220V 1800 w/compensator 
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x. 
10 00 Cr n ct 00/55) 
500 New 100 Cr.-Wh ecD 200 
375 400 West 300 
20 \ 160 Cc.-Wh 1200 : 
250 100 West SK-190 500 
250 100 Vest SK-12L 1700 
350 Mack 60 West SK-153 850 
225 syn, Elec ach 1806 2200 ¥ 50 Wes SK-1221 730 
225 Elec. Mach 1800 syn est K-1281 175 
200 Westg 291 cs ~ 
GE 430 ter 250 Volt DC Generators 
200 860 2200 ¥ KW Make Type RPM : 
200 (4) 1750 Cr.-Wh CCM 875 ‘ 
200 1800 Type 75 West 400 
SK-190 me Burke B-70 900 
“ 10 Cr. -Wh 1450 
SK -150 West 720 
275 
1200 
HP ™ 
450 A Sec. ick 
400 2200 f 
. 
i 
— 
600 
860 
150 
mm 
Sp. 
450 4 
800 
800 | 
450 
200 . 
j 
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PLATING UNIT 
1—5,000 amp., 4/6 volt (or 2,500 amps. 
AP. double commutator dir 
G.E. motor. 


8/12 
conn 


volts) 
to 50 


458 SEVENTH ST. 


V.. G.E., Type FHKO-236 
outdoor type, high interrupting capacity. 


SQUIRREL CAGE MOTORS 


Volts Make Type Speed 
440 G.E FT 3600 
2200/4000 Elliot 8c 1800 
2200 GE KT 1200 
G.E Fr 3600 
GE K 720 
Al. Chal AR 1800 
GE. K 200 
IK 720 
G.E IK 
Whae. cs 20 
G.E KT 1300 
multi sp. KT 1800/600 
Whae. cs 900 
G.E. IK 
Whee. cs 
Howell B. Brg. 
GE. KTP 
GE IK 
GE. KT 
GE K 
KF 


A. C. GENERATORS 
, 2300/440/220 
pm, 440 V., ¢ 

m 


Ww 


3 


RING , MOTORS 3-Fh., 60 Cy. CIRCUIT BREAKERS D. C. MOTORS 
500 (2) oe” 3 7 900 000 am HP Volts ake 
500 E 5 25 +4 (2 new) 


(2) 


Whee. 


MOTOR GENERATOR 


1-230 kw, 1200 = 240 V., Whse., conn. to 350 hp, 
2200 V., sq. cage. 
1—100 kw, 1200 rpm, Poe my V., Al Chal., conn. 
to 150 hp, 440 
1—75/90 kw, 250 V. "1380 yf G.E. conn. to 135 hp, 
440/220 V., sq. 
—75 kw, 125 ¥ 1200 rpm, G.E. conn. to 120 hp. 
2200/400 ¥.. syn. motor. 
1—65 kw, 1200 rpm, 2 V., G.E., conn. to 100 hp, 
1200 rpm, 440 V.. synchronous. 
1—50 kw, 250/125 V., 1200 rpm, 3-wire, GE., conn. 
to 75 hp, 440/220 V., sq. cage. 
TRANSFORMERS 60 CY. 
.GE., 
AL nal “4800 120 V., 3 phase 


v 
ov 


e., 230 08 
E., 13200—460 
o— 


(Pyranol) 


0 


2400 


HARRY J. RICE pats 


CO. 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


TURBO-GENERATORS '—1000 KW, 4150 V., 2802 N.C. FIRE PUMP 
2—4000 KW, 2300 V., 1502 Cond. RW. V.. 1608 Cond. \—New 1000 G.P. 
1—3500 KW, 4000 V., 1502 Cond. '— 750 KW, 550 V., 170% Extr Turbine Driven 
KW. 4000 1502 Cond. i— 500 KW, 2300 V., 1652 Cond. 

12500 KW, 480 V., 1502 Cond. '— 300 KW, 2300 V., 150% Cond BOILERS 
\—2500 KW, 550 V., 250 Cond. i—1,000 HP, 2502 
12000 KW. 550 V., 175= Cond DIESEL GENERATORS — 500 HP, 2002 
1—1500 KW, 2300 V., 2002 Cond i—1000 KVA, 2400 V. i— 438 HP, 2002 
i—1250 KW, 2300 V., 250 Extr. i— 700 KW, 480 V. 2— 300 HP, 2502 
2—1250 KW, 2300 V., 2252 Cond. 3— 540 KW, 480 V. 2— 250 HP, 2002 
i—1000 KW, 2300 V.. 1752 Extr. i— 437 KW, 480 V. 4— 150 HP, 1502 Se. Mr 
i—1000 KW, 2300 V., 250% Cond. i— 200 KW, 480 V. i— 78” H.R.T., 2002 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., v. S. Machy. Bldg., 140 Federal St., Boston 10, Mass. 
HE BUYERS Niusr BE SATISFIED—ALWAYS 


SPECIAL TRANSFORMERS SPECIFICATIONS 


reansrormers | ARROW TRANSFORMER CO., INC. | reansronmers 
1932 E. Westmoreland St., Philadelphia 34, Pa. 
CHANGES GArfield 5-0433 RECONDITIONED 


EXCELLENT POWER UNITS 
2—125 KVA Westinghouse AC generators, 440 
Mens 277 RPM. Powered by 2 Bruce Mac 


Ha engines 
225 RPM motor. Real 
Bargains. 


A A A IRON CO. 
Canton & Hawkins Sts., Dallas 1, Texas 


ADE WITH BAUER 
BUY - SELL - TRADE 


COMPRESSOR 
L.W.BAUER 


265 ESSEX AVE 


URGENTLY WANTED 


2—300 HP 2300 3/60 sq cage 900 or 1200 RPM 

250 HP 2300 3/60 sq cage 900 RPM 

300 HP 2300/3/600 RPM Slip Ring 

750 KVA 440/360 Steam Turbo Gen. Set. com- 

plete 150 pounds—condensing 

200 HP 2300/3/60/3600 explosion proof 

100 KW 550/3/60, Generator 900 RPM preferred 

100 KW 550/3/60 Diesel Generator set 
Please send your surplus lists—We have been selling 
Electric and Power Equipment—here—4i years— 
we frequently find outlets for machines that would 
be slow moving elsewhere 


815 8th Ave., Calgary, Alberta, Canada 


SOUL CLINIC, ING. 


FOR SALE 

2—1250 KVA 2300/3/60—Gen Elec—Gen Motors 
Diese! Engin Gen sets comp!ecte 

1—2300 3 60 complete steam Turbo Plant—including 
i—800 KVA unit and one 300 KVA unit 

1—300 HP 550 3/60 900 RPM Syn Motor 

We can mention only a few items here—Send your 

enquiries—We have surprised many important cus- 

tomers by producing precious machines—for immedi - 


ate shipment—when it was thought impossible—WE 
BELIEVE IN PRAYER. 


Phones 25962, 22030 


FOR SALE 


ATRITA UNIT 
PULVERIZER. 


I—23 Relay 1949 Atrita Unit Pulverizer, 
with 60 H.P., 1800 RPM, 220/440 V. 
60 cycle, totally enclosed motor, 
Rawson Coupling. also Riley Table 
Type Feeder with Reeves Variable 
Speed Drive. Has had very little use. 


MORGAN CONSTRUCTION CO. 
Worcester, Mass. 


FOR SALE AT DISCOUNT 


1—New Iron Fireman Spreader Stoker with 


fans & 
installed. 


controls. 1600 Ibs. 
Ready to ship. 

STANDARD MILK COMPANY 

AURORA, MISSOURI 


hr. cap. Never 


DIESEL GENERATOR FOR SALE 
180 H.P. FAIRBANKS-MORSE direct connected to 
240-2300 volt alternator, 150 K.V.A., Direct con- 
nected exciter. In excellent condition with new Mid- 
west Oi! Filter and Voltage Regulator. Availab!e 
Immediately. $5100.00 f.0.b. Versailles, Missouri 


VERSAILLES ICE COMPANY, Versailles, Mo. 


4 
SEARCHLIGHT 
Is 
Opportunity Advertising 
—to help you get what you want. 
—to help you sell what you no longer 
need. 
Take Advantage Of It 
For Every Business Want 
“Think SEARCHLIGHT First” 
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Type Speed 
Z 6 
350 2200/440 Gt 450 150 230 Whase. SK 850 
300 E 360 ‘ Wh. cuc 
300 44 rh 600 | 23 GE 
250 440/220 Ww 600 75 230 GE cp 1150 
250 2200/50 GE 450 20 8K 850 
250 550/440 1200 | np 
230 800 | 6 
200 440 GE. 450 | Soo SETS 
188 4000/2300 GE 1800 | 350 
150 440/220 Whse 600 | 200 
150 440/220 Whee. (2) 1800 | 559 
145 4000/2300 GE 1800 | 59 
125 2200/440 GE 600 | 200 
125 550/440 GE 1200 | 390 
100 440/220 G.E 600 | 509 
100 440/220 GE 900 | d00 
200 
SYNCHRONOUS MOTORS 3-Ph., 60 Cy. | 150 t 
HP Volts Make Type RPM | 150 
400 440/220 GE ATI 600 | 150 
300 2200/400 GE. Ts 720 | 100 
300 440/220 GE ATI 600 | 150 
250 440/220 Whse HR 277 | 156 
: 250 440/220 GE ATI 600 | 150 vert 
250 4000/2300 El. Mchy Syn 600 | 150 2 
| 240 2300/440 GE ATI 720 | 150 
200 4150/2300 Whse G 180¢ | 100 
120 440/220 GE ATI 900} 75 (5) 
110 440/220 G.E Ts 257 
100 440/220 Whse. G 1800 3—200 kya, ¢ | 
75 2200, 440 Whse GE 600 3—200 kva, W 
1—320 kva. 6] 3— 75 kva, Moloney, 4150—240 V 
1—275 kva, | 1—150 kva, Whse., 2400—240/480 
1—250 kva, 7 6—100 kva, Whse., 2400—120/240 
| 1—225 kva, 606 5—100 kva, G.E., 4156—120/240 V 
1—187 kva, 120 2100 kva, Whse., 2400—120/55 V 
1—150 kva, 900 r 1—-150 kva, Whse., SK. 13200-125/215 v., 3 ph. 
| T EN HALL ) 
( a= HOBOKEN, N. J. 
| 
| 
| | 
| 


SEARCHLIGHT SECTION 


TRANS 


= TRANSFORMERS — Power 


Make Type Voltage 
GE 2760 7300 /6900- 
240/480 
13800/72420, 
6900-4 160, 


MOTORS—M. 


SQUIRREL CAGE MOTORS ?° 


! 
1 
1 
1 333 H 
25 
1 F.M. 20C 22 900 K Packard 250 A 
5 iE IM 23 4 130 H 
1 GE 100 H 
1 Mr -536 Whase, 100 OSS 
1 SR 4 
1 ANY 2 ) 35 Whse 100 Auto 
** Mill pe bearing *** 3-Bearing 
In our stock you will find manual and magnetic 
primary and secondary controls 10 to 3000 Ibs., which 
we can furnish complete for any requirements. 


MOTOR GENERATOR SETS 


De 


Wagner 5 HE 


ALCh OIse 1 22000-220 
Uptegraff ; HD 1 2300-115/230 
Kubiman 3 Dry 1 480-2 

ALCh, 3 OISC 1 2400-120, 240 


MOTORS 


03400 
2400 


Cy. 


Volts 
4800 2400 


KW M 
2400(3-U 
2400(3-U5 

1000 


440 
440 
) 


440 


0 
2300/440 
440 
1/2300 


SLIP RING MOTORS—CONSTANT 125 
DUTY—3-Ph., 60-Cy. 


Make 
cw sk 


ALCh ANY 
G.E MT-20 


Ray 160 G 
All above 230-V DC except where marked bdaiag 
*** Pedestal bearing mill design 525, 600-V DC 
Per signed for mill reversing ser\ ice 


2300 
2200 


We e hav e in stock 100 magnetic panels which we can 
furnish arranged for your particular requirements 


Relisace 17 30 


FOR SALE 


HYDRAULIC TURBO-GENERATOR— 
VERTICAL 
Westinghouse AC Generator 1400 Type EV eres! 
KVA, 3 phase, 60 cycles 0 volts, 80% 
amps, 600 RPM, EXC amps 56, EXC volts 135 
serial no. 497 9 < 
Direct Connected to and Driven by 
8s Smith—Hydraulic Turbine 
Blade Unit—29 ft. head Drawing number 4.:59-A 
Complete with Woodward Governor type AR 300. 
number 6280. Installed new 1929, completely over 
hauled 1945 and used as standby since. In excellent 
condition. 
This equipment includes such auxiliary apparatus 
as switch board, & metering—can be seen in oper 
ation—Immediate delivery. 


FOR SALE 


MODERN 1000 KW Turbo-Generator 
in Excellent Condition 


Non-Condensing, Steel case 80# back pres- 
sure 8 P.F., phase, 60 cycle, 4150/2300 
volts, alternating current, complete with ac- 
cessories, switchboard, oil circuit breaker, and 
direct connected exciter. Only operated alter- 
nately for six years. Ideal for Chemical, Rub- 
ber, Petroleum; Textile, Pulp and Paper, and 
Sugar Refining Industries. 


FOR SALE 
TURBO 
GENERATORS 


USED — GOOD CONDITION 


PLASTOID CORP. 


42-61 24th Street L. I. City, N. Y. 


NEWMAN & COMPANY, INC. 
6101 Tacony St. Philadelphia 24, Pa. 


ELECTRICAL CABLE 


@ for every Industrial and power application 
@ Special constructions. Odd lengths. 
Stocks on hand of high volta 
bles not ordinarily stocked 
lar suppliers. 
@ Cut to length. Reasonably priced. 


UNIVERSAL WIRE AND CABLE CO. 
2668 N. Clybourn Ave., Chicago 14, Ill. 


lead cov- 
your regu- 


BOILERS 


10 te S000 HP. 
Diesel, Steam Turbine, Engine 


GENERATORS 


Heavy Power Equipment 
Industrial — Chemical Process 
Equipment 
NEWS RECONDITIONED — 
G. STRICKLER & ASSOCIATES 


Connecticut Avenve, NW. 
6. 0. C. * DuPont 33 


3000 KW 


TURBO - GENERATOR 
IMMEDIATE DELIVERY 


Turbine—Modern Industrial 
Type Factory Rebuilt 
Generator—Brand New 


COMPLETE UNIT 
FACTORY GUARANTEED 
4252 620° Throttle 
602 Exhaust 
1702 Automatic Extraction 
13,800 Volt 3 Phase 60 Cycle 


Priced Below Ceiling for 
Comparable Equipment 
FS 2995, POWER 
330 W. 42nd St., New York 36, N. Y. 


“GE 200 KW 120V 


60 KW DC 


3/60/450 AC 


1200 KW DC 
GENERATORS 


ALSO AVAILABLE: 
132 KW, 500 KW 


ALLIS-CHALMERS 
e 


NATIONAL METAL & STEEL CORP. 
Dept. P, Terminal Island 
(Los Angeles Harbor), Calif. 
Phone Los Angeles: Nevada 6-2517 
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M 
lu HP Make Type Yolts RPM 
400 Cont. NZ-806 2300 1200 
400 IK 2200 
400 GE KT-412 2200 435 ; 
4 300°) CS-890 23500 1780 2400 
200 Whse C3-873C 1160 18200/1100- 
1 200 ALCh. AR 440/220 580 2200 
125 ALCh. AR 2200 1750 1 13200-2200 
125 Whse C8-761C 440/220 1750 1 19000/9500- 
1225 CW 126-Q 440/220 430 550/2200 
100 Whse CS-663C 440/220-1750 1 33000-2300 
100° ALCh AR 550 690 1 12075/10955- 
1000 H241B 440/220 435 230/460 
100 Whse C3-938 2200 495 1 4160/2400 
78 I-K15 440/220 570 2400/1385 
75 ALCh AR 2200 1765 13200/11880- 
=ALCh. AR 2200 1750 57 5, 287 
75 ALCh. AR 2200 690 
3-Ph., 60- tak | | 
DIRECT 
4s Qu HP PM 
230 2400 Whse Enel. (Rev 600 
275 1500 Whse. Enel.{Rev.) 600 
250 230 qeee 1200 Whee. Encl (Rev.) 600 
230 *** 806 Whse. Encl.(Rev.) 
1 350 GE CD-169-A 1150 i 
1 200/250 El.Dy. No, 22 400/1200 
1 250 GE MPC 325/975 : 
250 i*** 200 GE MPC 
250 200 Whse. Mill 300/1200 
440/220 1 180 GE MPC 400 pore 
4000,/2300 150 83-H S890 
4000, 2300 125 Whse SK-190 600 
Whee SK-184 575/850 
Rel 1995-E 300/1200 
Re 1050-1 400 1200 7 
25/1125 
Qu HP Volts RPM 25 Idea 125 220 
ge 1200 237 20 AL« 200 250 440 (220 
9 15 Al Ch 1200 250 440-220 4] 
1s 600 360 5 250 440/220 
Venport 4-8 
a 
| 
| 
| 
86 
297 


SEARCHLIGHT SECTION 


165 OLIVER ST., 
GALES & SERVICE 


PARTIAL INVENTORY OF NEW MOTORS PERMANENTLY MAINTAINED IN STOCK. 
Distributing: G.E., U.S., Reliance, Crocker-Wheeler, Baldor, Marble Card, A.C.E.C., Diehl. 
WRITE, WIRE OR PHONE FOR ADDITIONAL INFORMATION. , 
3 phase 60 cycle 220/440 volt 
1800 
re 


SANDMAN ELECTRIC’ CO., 


xP 


Tel. HUbbard 2-6750 


1200 


Open | 


INC. 
‘BOSTON 10, MASS. 


Detroit 1, Michigan 


WANTED TO BUY: 


TRANSFORMERS — ELECTRIC MOTORS — GENERATORS 
ANYTHING ELECTRICAL 


THE ELECTRIC MACHINERY CO. 
206 McKerchey Blidg., 2631 Woodward Ave. 


Phone: WO 1-9550 


WANTED FOR CASH 
Electric Motors—Starters, Transformers—Oil & 
Air Brkrs. Wire—Cable—Wiring Materials. 

Send Listings 
ALLIED ELECTRIC & MACHINERY CO. 
1007 Falls Bidg., P. O. Box 1838 
MEMPHIS 1, TENN. 


WANTED 
HYDRO ELECTRIC UNIT 
200 to 400 KW, 2400 volt, 60 cycle, 3 
phase, to operate on 100 foot head. 
PINEDALE POWER & LIGHT COMPANY INC. 
PINEDALE, WYOMING 


BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
TELEPHONE: -EASTGATE 7-4778 


PIERCE CABLE CO. 


WANTED 
4 MOTOR DRIVEN PUMPS 
800 GPM each/450 feet/550/3/60. 


SOUL CLINIC, INC. 
CALGARY, ALTA. CANADA 


2668 CLYBOURN AVE., CHICAGO 14, ILLINOIS 
FOR YOUR 


CAS SURPLUS 


AC & DC Motors — Generators — Pumps — 
Transformers — Controllers — Oil & Air Break- 
ers — Axial Fans — Diesel & Turbine Driven 


Equipment 
ALBERT HELLER CO. 
210 SNEDIKER AVE., BROOKLYN 7, N. Y. 


HYacinth 5-0800 
FOR SURPLUS 


Cc & H MOTORS 


TRANSFORMERS, GENERATORS 
our ad on opposite page 
ELECTRIC EQUIPMENT CO. 
World's Largest inventory 
ROCHESTER, N. Y. 


An Investment! 


Productive advertising is an INVEST- 
MENT rather than an EXPENDI- 
TURE. “Searchlight” advertisers al- 
most invariably report prompt and 
satisfactory results. 
BE CONVINCED send us your 
advertisement. TODAY. 
Address Classified 
Advertising Division 
POWER 


330 W. 42nd St., New York 36, N. Y. 


as the 

MAN - POWER 
SHORTAGE 
becomes more acut 


» 


You may be facing the 
problem of finding 
enough engineers or 
highly technical men to 
keep your production up 
to the new demands 
growing out of the de- 
fense effort. 


As these defense orders 
accelerate—so will civil- 
ian orders decelerate be- 
cause of shortages of 
material, etc. This is cer- 
tain to release engineers, 
plant operating men and 
technicians. 


These men follow with 
intense interest the pub- 
lication devoted to their 
particular field. And so 
they are gathered into 
convenient groups when- 
ever you wish to reach 
them — as readers of 
America’s industrial pub- 
lications. 


Let us help you select the 
proper publications in 
order to reach just the 
type of technical men 
you need. 


Classified Advertising Division 
McGRAW-HILL PUBLICATIONS 
330 W. 42nd St. 

N. Y. 36, N. Y. 


» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
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‘ 3 1 1 10 5 2 2 
1 2 5 4 1 
2 4 Y 1 12 4 3 3 1 
$ ‘ ‘ i 12 7 3 2 
4 4 i 1 12 4 3 2 
1 10 + 
15 i | 4 | 
20 1 | 
25 1 2 | 
30 1 
40 1 
50 = 
: 550 VOLT, SINGLE PHASE AND ADDITIONAL RATINGS AVAILABLE Gaypnand 
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SEARCHLIGHT SECTION 


STEAM POWER PLANT 


=“ HP Combustion Engineering WATER TUBE 
OILERS, with Ebasco Superheaters, Sturtevant 
ih Pressure Economizers, Chain G 


. Hag 

Water Regulators, Clarage Forced Draft Fans, 

Sturtevant Induced Draft Com, Stacks. 
for 2502 pressure by Har 

1—705 HP Stirling 4 drum Boiler Baw Super. 

Grate Stoker, Sturtevant 


ane Stack. Good for 2502 pressure by Hart- 


see HP Webster Water Heaters. 

'—MeCaslin Pivoted Bucket Conveyor Sys 

handling coal and ashes. Approximately S00" mien. 

&—Steel Coal Bunkers, 80 tons each. 

1—30" Wheeler Single Stage Circulating Pump, 
30,000 GPM direct connected to 300 HP Allis- 
Chalmers Motor, 3/25/440, 360 RPM. (Has ex- 
tra impeller for 15,000 GPM) 

'—4"x6" Dayton-Dowd eral Pump direct con- 
to 125 HP General Electric-Curtis Steam 


nera- 
eral Electric-Curtis 
ge ith reduction gear, 


- ir Pump direct 

connected to 75 HP General Electric-Curtis 2- 
stage Steam Turbine, (750 RPM. 

1—6” Wheeler Centrifugal Condensate Pump direct 
connected to a 20 HP General Electric-Curtis 2- 
stage Steam Turbine, 1800 RPM. 

(Combination Circulating Pump and Condensate 

imp driven by 190 HP General Electric single 
through a Westinghouse Re- 
duction Gear, 3500 to 700 RPM. 

'—2” 2-stage LeCourtney Centrifugal Pump, 200 
GPM 650° Head at 3700 RPM she connected 

5 estinghouse Steam Tur 

'—3000 KVA General Electric 
HCC. 6 phase, 25 cycle, 250 RPM, 
600 Volts DC with 1—3150 KVA General Tee: 
trie Taleo, 3 phase, 25 cycle. 6600 13200- 
145 Volts with starting panel and al! instruments. 

'—1000 KVA General Electric Synchronous Con- 
Type P 


hase, 25 cycle, 13200/4 

volts with starting panel and instruments 

1—500 KW Westinghouse Converter, 6 
phase, 60 cycle, 1200 RPM. 600 Volts DC with 
panel and instruments. 

'—4000 KVA Westinghouse eee. 3 phase, 
25 eyele, 13200/6600 volts 

7—700 KVA Transformers, le 
ohase, 25 cycle, 7620/6600 volts to 13200 

i—Kennecott Pressure Type industrial Water cm 

1—50-Ton Electric Traveling Crane—55'5'" Span. 

-—— Hand Operated Traveling Crane—57’ 
pan. 


Send for Complete Inventory 
MORSE BROS. 


MACHINERY COMPANY 
2900 BRIGHTON BLVD. 
P.O. Box 1708, DENVER, COLORADO 


FOR SALE 
Engine & Generator Sets 
. GE Gen. 
120 GE Gen. 
Engine Gen. 
witch Gear, Panel & } Equip 

THE F. E. SCHUMACHER CO. 

HARTVILLE, OHIO 


Immediately 
Available 


STEAM TURBINE 
One 1250 KW Steam 
driven turbo - generating 
set, complete with surface 
condenser, air ejector, cir- 
culating and condensate 
pumps with driving motors 
and controls. 


Turbine Throttle Conditions 

200 Psig 100° Superheat 

1250 KW 14.92% steam/ 
KW hr. at .8 P.F. 

2300 Volts 3600 RPM 


CIRCULATING PUMP 
12000 GPM for 25’ Head, 
580 RPM. 


Three Spray Type 


DEAERATING HEATERS 
64,000 per hour 


SPECIALTIES SERVICE 
& ENGINEERING CO. 
Seaboard Trust Building 
HOBOKEN, NEW JERSEY 
Phones—HOboken 3-4427 

REctor 2-9362 


2500 HP SLIP RING MOTOR 
GE MT 3/60 6600 257 RPM Roller Bear. 2 Ped. 
#5283052. Excellent Condition. 


2100 HP SYNCHRONOUS MOTORS 
ee avi 3/60/2300 360 RPM | PF Ped. Red. V. 
vet. 


S. M. DAVIS 
510 LaSalle St., St. Louis 4, Mo. 


MOTOR STARTER 
600 HP 2200 V Westinghouse Slip- 
Syn, Tot. Enclosed, Auto-Trans., 
Comp. Magnetic. 
NEVER INSTALLED 
MERRILL and COMPANY 


407 So. Dearborn St. @ Chicago 5, Illinois 
Telephone: HArrison 7-8289 


FOR SALE 
(NEW) HEAT CONTROL 
AND RECORDERS 
3 Wheelco Capacilogs—Model 2702 
1—Range 0—600 C 
1—Range 0—1000 C 
1—Range 0—1200 C 
New in original crates 
Spot Delivery—No Priority 
KINGS COUNTY 
MACHINERY EXCHANGE 
408 Atlantic Ave., Brooklyn 17, N. Y. 
hone — TR 5-5237 


MOTORS * GENERATORS 
TRANSFORMERS 


ALL 
VOLTAGES 
121500 H.P. 


NEW and REBUILT 
BOUGHT and SOLD. 


ELECTRIC EQUIPMENT CO. 


ROCHESTER 1, N.Y. 


TRANSFORMERS 


60 Cy. Single and 3 Phase 
——Voltages—— 

KVA Pri. Volts 

2000(3) 45000 

1500 2200 

1500(5) 33000 

1250(3) GE 11000 

1000(4) 33000 2300/4000Y 

1000(3) 66000 7200/7025 

1000(3) 13800 230/460 

1000 2200 

833(2) 13800 

833 (3) 2300 675 

750 2300 2/3 ph. 2300 

750(4) 2200 244/488 

667(3) 13200 2300/4000 

667(1) 13200 

667(3) 6600 2300/4000 

500(1) 13800 230/115 

500(2) 11000 . 2300 

500 4600 460 

500 34500 ___ 230/460 _ 

480(11) Dy 22000 

480(3) Ww 22000 

450 Uptegraff 11000 

450(1)  Uptegraff 11000 

400(2) 3 ph. 230 

40013) Wag. 440/220 

400(3) GE 2200 244/488 
22000 2200 
22000 2200 
22000 2300 
11500 115/230 

4 11000 2200 

300(3) 5 14520 550/230 

300(1) itts. _ 110 

30013) itts. 23 115/230 

300(2) (230/440 

250(1) 

25012) 

250(3) 

250(1) 

250 

200(3) 

200 

20014) 

20013) 

200(4) 460 

200(2) 2 115/230 

200(3) 23 230/115 

200(3) 120/240 

200 120/240 

200 iE 122/244 

200 600 

200 460 

200 3 115/230 

200 G 2400 

150(1) 120/208 

150(3) 600 

150(3) 575/230 

150(4) 115/230 

150(1) 481 

150(4) 230/115 

150 GE 240/480 

150(3) 2200 110/220 

150(3) 115/230 

150(3) 120/240 

125 440 

125 440 


~100(4) 120/240 


600 
100(3) GE 2400/4800 
100(2) 4600 

100(2) 

100(4) 

100(2) 

100(1) 

100(4) 

100(1) 

100(7) 


115/280 


MOTORS — MG SETS 


— World's Largest Inventory — 
We Stock 1200 Units 5 to 75 KVA 


ELECTRIC EQUIPMENT 
COMPANY 
ROCHESTER, N. Y. 
PHONE: LD-65 
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4 
E with 
+ 
5 tor direct connected t 
Steam Turbine, 2-st 
Type SO. 3600 to 7) 
‘ 
100(38) GE 1100 220/440 
100(3) Pitts. 4600 280/115 
100(3) GE 460 115/230 i 
100 GE 11500 230/460 , 
———_— 100 GE 11000 2300 
100 GE 2400 120/240 
75(3) GE 2300 115/230 
(1) uhiman 4 
75(1) West. 6900 
25 cy. D.C. 
| 
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ADVERTISERS’ INDEX 


This index is a service to readers. Every effort is made to maintain its coopera, but POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 


Air Preheater Corp... 
Allen-Sherman-Hoff Co 
Allis-Chalmers Mfg. Co.. 
Allpax Company 

Aluminum Co. of America ... 
American Blower Co.. 

American Chain & Cable Co.. 
American Chimney Corp 
American District Steam Co. 


Cover 


40-41, 


American Engineering Co........ 


American Locomotive Co.... 


American Manganese Steel Div... 


American Marietta Co. 
American Pulverizer Co. 
Ames Iron Works .... 
Anchor Packing Co. 
Anderson Co., V. D...... 
Arkansas Fuel Oil Co... 
Armstrong Cork Co..... j 
Armstrong Machine Works 
Associated Research, Inc. 
Atlas Valve Co. 


Babbitt Steam Specialty Co. 
Babeock & Wilcox Co. 
Badger Mfg. Co.. 

Bailey Meter Co.. 

Baltimore & Ohio Raliresd. 
Beaumont Birch Co. 


Belco Industrial Equip. Div., 


Bell & Gossett Co.. 


Belmont Packing & Rubber Co... 


Betz Co., W. H. & L. D 
Biddle Co., James G. 
Bigelow Company 
Bird-Archer Co 

Bi i Coal I 


Black, Sivalls & Bryson, Inc... 


Blaw-¥nox Construction Co 


Boiler Engrg. & Supply Co..... 


Boiler Tube Co. of America 


Bonney Forge & Tool Works... . 


Botfield Refractories Co... 
Brown-Voveri Corp 

Buell Engineering C 
Buffalo Forge Co... 
Buffalo Pumps, Inc 
Builders Providence 


Bussman Mfg. C 


Byron Jackson Co...... 


Carey Mfg. 
Cash Co., 


Catawissa Valve & Fittings Co. - 


Chapman Valve Mfg. Co. 
Chase Brass & Copper Co. 
Chicago Metals Hose Div. 
Flexonics Corp... 
Chicago Pneumatic Tool Co. 
Cities Service Oil Co.... 
Clarage Fan Co. 
Clayton Mfg. Co... 
‘leaver-Brooks Co... 
Clipper Mfg. Co. 


51, 64 


Coast Metals, Inc.... 

Cochrane Corp... 

Combustion Engrg.-Superheater, 
Corning Glass Works 

Crane Company 

Cyclotherm Corp. 


Pareoid Company 

Union Ce......... 

Ds. vis Regulator Co. 

Dearborn Chemical Co. 

DeLaval Separator Co.... 

JeLaval Steam Turbine Co. 

Deming Company 

Detroit Stoker Co.. 

Diamond Power Specialty Corp.. 

Dixen Crucible Co., Joseph 
(Graphite Lubricant Div.) 

Dodge Mfg. Corp.. 

Dowell, Inec.. 

Dravo Corp.. 


Drew & Co., Tae. E. 


Eagle-Picher Co.. 
Eastern Gas & Fuel 
Economy Pumps, Inc. 

(Div. of C. H. Wheeler Mfg. Co.).. 
Edwards Valves, Inc..... 
Electric Machy Mfg. Co. 
Electric Products Co. 

Elgin Softener Corp. 

Elliott Company. 
Elliott Co., Lagonda Div. 
Engineer Company... 

Erie City Iron Works 
Ernst Water Column & 
Everlasting Valve Co 


Fairfield Engineering Co.... 
Farr Company 

Fisher Governor Co. 
Flexonies Corp....... 

Fluor Corp., 

Flynn & Emrich Co. 

Foster Engineering Co.... 
Foster Wheeler Corp 
Foxboro Company 

Frick Company 


Garlock Packing Co. 
General Cable Corp. 
General Electric Co. (Apparatus 
Dept.) 18-19, 33-34-35-36, 44-45, 
General Electric Co. 
(Construction Mat. Div.)........ 
Globe Steel Tubes Co 
Golden Anderson Valve Spec. Co......... 
Goodyear Tire & Rubber Co 
Goulds Pumps, Inc 
Graver Water Conditioning 
Green Fire Brick Co., 


202-203 


102A-102B 


Gundlach Machine Co., 


Hagan Corp 

Hall Laboratories 

Hapman-Dutton Co. 

Harbison Walker Refractories Co. 


Hill Pump Valve Co... 
Honan-Crane Corp..... 


Illinois Water Treatment Co. 
Industrial Sound Control Co.......... ome 
Ingersoll-Rand Co 


Iron Fireman Mfg. Co... 


Jefferson Co.. 

Jeffrey Mfg. aa 
Jenkins 148-149 
Jerguson Gage & Valve 
Johns-Manville .155, 240 
Johnson Service Co... .. 
Johnston Pump Co. 233 
Joy Mfg. Ce......... 


Keasbey & Mattison Co.. 267 
Keckley Co., 0. C........ 
Kellogg Co., M. W 
Kennedy Valve Mfg. Co 
Kennedy-VanSaun Mfg. & En 
Kewanee Boiler Corp. 
Key Company 
Klipfel Valves, Inc. 
(Div. of Hamilton-Thomas Corp.)...... 
Koppers Co., Inc. (Coupling Dept.)...... 262 
Kuljian Corp 


Ladish Company 

Leffel & Co., James 

Link-Belt Company 

Littleford Bros., Inc. (Gen. Div.)........ 
Leokett & Ca., A. cece 
Loftus Corp., Peter F. 

Lubriplate Div. Fiske Bros. Refining 
Lukens Steel Co. 

Lumnite Div. Universal Atlas Cement Co. 263 
Lunkenheimer Co. 


Manning, Maxwell & Moore, Inc. 

Manzel, Ine. 

Mason-Neilan Regulator Co. 

McGraw-Hill Book Co. 

Mercoid Company...... 

Midwest Piping & Sepely Co. 

Minneapolis-Honeywell Reg. Co. 
Industrial 

Mitchell & Co., 

Monsanto Chemical Co... 

Mundet Cork Corp.. 

Murray Mfg. Co., D. J. 

Marray Iron Works Co... 
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215 
Inc... .42-43 
8-9 International Nickel Co.................. 264 
242 
30-31 
: .. 139 10-11 
28-29 .. 276 
Burgess-Manning Co............... ° SOB 
™ 
Co., Philip.... e 227 
166B 250 
52 
175 185 268 
219 216 252 
225 
66 
: 257 32 2-63 
157 197 
247 Green Fuel Economizer Co............... 218 * 
is4 Grinnell Company................Third Cover . 
Griscom-Russell 239 254 
300 


National Airoil Burner Co., 
National Aluminate Corp. 
National Boiler Protector Co............. 254 
National Conveyors Co., Inc. 
National Tube Div 

National Valve & Mfg. Co. 
Neff & Fry Co 

Niagara Blower Co 
Nicholson & Co., W. H. 
Nordberg Mfg. Co 

Northern Equipment Co. 


Oakite Products, Inc 
Ohio Injector Co. 
Owens-Illinois Glass Co. (Kaylo Div.). . 


Pabco Products, Inc. ... 
Pangborn Corp 
Parker Appliance Co. 
Peabody Engineering Co.. 
Peerless Pump Div. 

(Food Machy & Chem Corp.)... 
Penberthy Injector Co. 
Penfield Mfg. Co., Inc..... 
Permutit Company 
Perolin Co., 
Petro-Chem Development Co., 
Philadelphia Gear Works 
Pick Mfg. Co.. 
Pittsburgh 
Pittsburgh P ping & Equivnment Co. 
Powell Co., 
Powers Regulator Co.......... 
Preferred Utilities Mfg. Co... 
Pritchard & Co., J. F. 
Pyramid Instrument Corp. 


Reading, Pratt & Cady Div.. 
Refinite Corp. 

Republic Flow Meters Co. 
Republic Steel Corp.... 
Research Corp. 
Revere Copper & Brass, Inc.. 
Rhoads & Sons, J. E..... 
Ric-Wil Company 

Riley Stoker Corp 

Rohm & Haas Co. (Resinous Prod. Div.). 
Roto Div. of Elliott Co...... 
Rust-Oleum Corp. 


Sarco Company. . 

Schaub Engrg. Co., Fred H.. 
Schramm, 

Sexauer Mfg. Co., Inc. 

Sier-Bath Gear & Pump Co 
Sinclair Refining Co....... 
Skinner Engine Co................ 
Smith Refractories Inc. Sanford. . 
Socony-Vacuum Oil Co..... 
Spence Engineering Co., 
Springfield Boiler Co.. 

Squires Co., C. E. 

Standard Oil Co. of Indiana. . 
Steel & Tubes Div... 
Stephens-Adamson Mfg. Co.... 
Sterling Engrg. & Mfg. Corp. 
Stickle Steam Specialties Co. 
Sticht Co., Herman H 

Stock Equipment Co........ 
Stone & Webster Engrg. Co. 
Strong, Carlisle & Hammond (Co. 
Struthers Wells Corp. 

(Titusville Iron Works Div.)... 
Sun Oil Company ‘ 
Superior Combustion 
Swartout Company 


Taylor Forge & Pipe Works 


Taylor Instrument Co's 
Terry Steam Turbine Co. 
Texas Company 
Tidewater Associated Oil Co............. 256 
Tilco-Fin Div. Kentile, Inc. 
Todd Shipyards Corp. 
(Combustion Equip. Div.) 
Tri-Lok Co. 


Nnion Asbestos & Rubber Co. 

Union Iron Works 

United Cooling Tower Co 

United States Gasket Co....... 

U. 8. Electrical Motors, Inc........... 
U. 8. Steel Corp. 


Viking Pump Co. 
Vogt Machine Co., Uenry 
Vulcan Soot Blower Corp... 


Wallace & Tiernan Products, 
Walworth Company 


Warren Steam Pump Co. 

Western Chemical Co. 

Western Precipation Corp... . 

Westinghouse Electric Corp.. 

Westinghouse Electric Corp. 

Wheeler Mfg. Co., C. H... 

Where to Buy 

Wiedeke Co., Gustav 

Williams Valve Co., D. T 

Wing Mfg. Co., L. J 

Worthington Pump & 


24, 145 


. 55, 60-61, 70 
Wright-Austin Co..... 


Yarnall-Waring Co..... 
Youngstown Sheet & Tube 


Zallea Bros. 


SEARCHLIGHT SECTION 


(Classified Advertising) 
H. E. HILTY, Manager 


EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered... 
Positions Yanted. 


SPECIAL SERVICES 
Repairing 


EDUCATIONAL 
Bulletins 


EQUIPMENT 
(Used or Surplus New) 


WANTED 
Equipment 


ADVERTISER’S INDEX 

AAA Iron Co. 

Aljon Electric Diesel Co. 

Allied Electric & Machy. Co... 
American Air Compressor Corp 
American Enka Corp..............- 
Arrow Transformer Co., TRO...» 


Benson-Williamzig, 
Bissell, Benjamin, W.......... 
Boiler & 

Boswick Electric Co. 

Brew, Woltman & Co., Inc.. 


Castle Co., James T. 
Chicago Electric Co. 
Consolidated Products Co., 


Davis, Samuel M 
Donoghue, Stephen S.. 
Douglass Co., Stephen A 
Duquesne Electric & Mfg. 


Electric Equipment Co.......... 
Electric Generator & Motor Co 
Electric Machinery 

Electric Service Co., Inc 

Ellis Co., A. Lee 

Erie Electric Co., In 


Glow Electric Co. 


H & P Machinery Co 
Hagan Corporation. . 
Hall & Co., Stephen... 
Hanson, Martin J. 
Heller Co., Albert. 
Hemphill & Co., J “i 
Hercules Powder Co.. 
Howe Brothers.... 


International Fermont M« 


Jennings, Jira T. 
Johnson & Assoc., H. Blane 


Keystone Power Plant Equipment Co. 
Kings County Machinery Exchange 
Kinslow Power & Equipment, Inc 

Kirk Co., Wallace E. 


Land Inc., J. L...... 
Liefke, R. O. 


MacCabe Co., T. B.. 

Mallory Machinery Co.. 

Merrill & Company 

Midwest Utilities oe Equip. Corp.. 

Mississippi Valley Equipment Co......... 
oorhead Electrical Machinery Co. 

Morgan Construction 

Morse Bros., Machinery Co. 


National Metal & Corp.. 
Neiswander, Ro 

New England Dolley Co.. 
Newman & Co., Inc 


O’Brien Machinery Co... . 


Penn Machinery Co.. 

Pierce Cable Co 

Pinedale Power & Light Co. 
Plastoid Corp. 

Power Equipment Co......... ° 
Power Plant Equipment 


Rearick, Charles B....... 


Sandman Electric Co., 
Schoonmaker Co., Inc., 
Schumacher Co., E 
herb Inc., Warner J 
Specialties Service & Engineering Co..... 
Soul Clinie Ine. 296, 


Storey Pump & Equipment Co.. 
Strickler & Assoc., Dean G... 
Superior Equipment Co. 


Thompson Co., Inc., J. Parker... 


Universal Wire & Cable C: 
Utilities Machinery Corp.. 


Versailles Ice Co. 
Volland Electric Co.. 


Wagner Co., Arthur. 
Walker & Collins... 
Weaver, Charles... 
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America needs your daily pound of scrap 


Ir every man, woman and child in Ameri- 
ca provided one pound of scrap each day, 
they would supply just about enough to pro- 
duce the 105 million tons or more of new steel 
that the industry hopes to make in 1952. 

Like yeast in breadmaking, scrap is essen- 
tial to steelmaking. Scrap speeds up the proc- 
ess because scrap is already-refined steel. 
Every ton of scrap used replaces one ton of 
pigiron. Thus scrap also saves raw materials, 
because each ton of pig iron represents two 


tons of iron ore, one ton of coal and half a ton 
of limestone. 


The continuing co-operation of every reader 
of this page is urgently requested to over- 
come a scrap shortage daily growing more 
critical. Turn in--by selling your scrap to 
regular scrap-gathering channels--any and all 
broken, worn-out or obsolete things made of 
iron and steel--machines, tools, pipe, boilers, 
structural parts and other “junk” you'll prob- 
ably never use again. 

Do your part in the campaign to help meet 
America’s need for more steel. Enlist now for 
the duration. Remember that the scrap you 
furnish may help you get more steel. 


The Youngstown Sheet and Tube Company 
General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry is using all its resources to produce more steel, but it needs your help and 
needs it now. Turn in your scrap, through your regular sources, at the earliest possible moment. 
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Leaving the STRESS 
where it belongs... 


Stress relieving prefabricated piping with highly 
developed equipment and special techniques is one 
reason why exacting specifications are met with 


GRINNELL PREFABRICATED PIPING 


Grinnell received an order recently for stress relieving 
prefabricated piping to these specifications: — 


“All fabricated pieces shall be normalized and drawn by 
heating to a uniform temperature of 1700°F (plus or 
minus 25°F). This temperature shall be maintained on 
a basis of one-half hour for each quarter inch of wall 
thickness of the heaviest pipe in the furnace charge fol- 
lowed by air cooling not less than 600°F. All pieces shall 
then be reheated to 1425°F and held at temperatures as 
above. In no case shall the time be less than 2 hours... 
Cool at a controlled rate not to exceed 200°F per hour 
until 600°F is reached .. .” 


Grinnell, of course, met these specifications precisely. In 
fact, fabricating industrial piping today demands the 
maximum in versatility and precision. 


Modern power plants, for example, need piping of heavy 
cross-sectional area and definite alloy composition to 
provide high temperature stability, resistance to creep 
and graphitization. Chemical and oil refining processes, 
on the other hand, must have piping of high chrome alloy 
to impart strength at high temperatures, resist corrosion, 
withstand impacts at low temperatures. Heat-treating 
often is the only answer — either to restore properties 
affected during fabrication, or improve original properties. 


Grinnell Company iInc., Providence, Rhode Island 


GRINNELL’S AUTOMATIC 
HEAT-TREATING FURNACE 


performs with positive efficiency. This 
versatile stress-relieving unit, measuring 
12 by 12 by 40 feet and using gas or oil 
or both as fuel, was designed to give 
full program control for the entire range 
of working temperatures. It provides in- 
strument control of rate of rise in tem- 
perature of the charge, length of time 
for holding at the predetermined temper- 
ature level, and cooling rate. Two re- 
cording controllers are provided for the 
furnace and a separate 6-point recorder 
registers the temperatures of the charge 
simultaneously during the treating cycle. 


Exterior View of Building 


In heat-treating, as in everything else for piping, 
Grinnell has the experience and the costly equip- 
ment to fully protect large piping expenditures. 
That is why it will always pay you to call on 
Grinnell for all of your piping needs. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Sales Offices and Warehouses in Principal Cities 


pipe and tube fittings * welding fittings ° 
Grinnell-Saunders diaphragm valves * pipe °* 
industrial supplies * Grinnell automatic sprinkler 


engineered pipe hangers and supports * 
prefabricated piping 
fire protection 


Thermolier unit heaters °* valves 
* plumbing and heating specialties * water works supplies 
systems * Amco humidification and cooling systems 
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DEAERATED COOLING WATER 
SAVES ONE COMPANY 


1, SLUDGE BLANKET HOT LIME SODA. — 
Application of the sludge blanket to hotlime _ 


soda treatment reduces silica in boiler feed 
make-up, produces high quality steam. 


2. HOT ZEOLITE—PERMUTIT Q. Subsequent 
treatment of water from hot lime soda treat- 
ment yields effluent of zero hardness. Per- 
mutit Q, or styrene base mineral resistant to 
high temperatures, replaces second stage 


phosphate treatment. 


3. SILICA REMOVAL PLUS DEMINERALIZA- 


TION. Demineralization by coldionexchange _ 


processes produces water comparable to dis- 
tilled water only at a fraction of the cost of 


distillation. Treatment by. anion exchange 
resin, Permutit S, reduces silica to less than 


0.2 ppm. 


4. DEAERATING HEATER. The Permutit De- 


aerating Heater, utilizing exhaust or bled — 


steam, prevents corrosion of feed lines, stage 


heaters, economizers,.and boilers, by remov- _ 


ing oxygen and free CO,. Capacities from 


12,000 to 1,400,000 pounds per hour are ¥ 


in service. 


5. PRECIPITATOR. The Permutit Precipitator 
is used to lower alkalinity, reduce hardness, 


and help to remove turbidity, color, taste and _ 


odor. It can also be used to reduce silica. 


REDUCES CORROSION RATE 90% 
PREVENTS TUBERCULATION 
CUTS TUBE REPLACEMENTS 

LOWERS WATER CONSUMPTION 


A chemical company in California installed a 
Permutit 5,000 gpm Vacuum Deaerator just over 
2 years ago. Now here’s what they have to say about 
it after exhaustive checking and comparison. 


“The benefits occurring from water deaeration 
are difficult to calculate in their entirety, since so 
many of the advantages in small items such as clean 
water lines, better operation of valves, less frequent 
water line replacement and better water flow cannot 
be easily assessed. However, the major corrosion 
costs in this plant . . . have been determined and 
compared with the cost of deaeration . . .” 


And the report goes on to cite actual net savings 
of $85,500 per year resulting from the installation 
of a Permutit Vacuum Deaerator. 


Find out how Permutit can solve your water 
problems. Write to The Permutit Company, Dept. 
P2, 330 West 42nd Street, New York 36, N. Y., 
or The Permutit Company of Canada, Ltd., 6975 
Jeanne Mance St., Montreal. 
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